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ANNOUNCEMENT OF RULES FOR THE GOULD- 
SCIENTIFIC AMERICAN $15,009 PRIZE. 





page 27 of this issue we publish the rules 
vhich will govern the contests for the $15,00+ 
\\ h Mr. Edwin Gould has so gene 
. us! offered for competition through the 
ediu of the SciepnTiric AMERICA 
As finally draft« tl mbody mal vabl ig 
i tion hich el eived botl fron 
sing i ator t ‘ I ind ron i ( 
‘ investigat WW ) abe to researche nave 
itributed t ey] eminence ¢ thi ountr t the 
? n ai al l t 
It 1 i i endeave t¢ lrait he ondith 
pM ! a hat the ontestants may ort 
I e ha and al individua vhethe 
be 1or t i nautica lub or ‘ na I titled 
he ‘ petition 
n “ t I iny letters na hhé é ot 
elved ! ge | inlary issistance II th ( 
e 1 , ii ‘ tate that neither I 
(7ou | ‘ \ 4 is ‘ 
niet? nite a! i ine I th ara f i l 
believed that tl um of $15,000 is sufficient to cove 
the cost of construct/on and leave a handsome margi: 


LESSONS OF THE ZEPPELIN AIRSHIP DISASTER. 


- ROFOUND and universal will be the sympathy 
|? weorded to that courageous and ill-fated in 


ventor, Count Zeppeiin, because of his third 


reat a hip wreck, which occurred at the 

time when the seemed to De achieving a well 
earned succe Eleewhere in this issue will be found 
a discussiotr yf the disaster by one who is thoroughly 
familiar with the airships of the Zeppelin type Phe 
Denutsehlar fa sl vas called vas the creatior 


engineer. and into her had been built some of 


t best the« il and mechanical genius of the 
Clermar weop! 

The failu therefore cannot be put down to poo! 
design or tau workmanship We must look elsewhere 
for ts cause, which i to be found, according to our 

ew of the case, partly in the insufficient subdivision 
of the motive power—a feature which the GouLp 
Screntivric American Contest is designed to eliminate 
from tt aeroplane and, also, in the absence of 
aerial moorings to which the mammoth structure 


might have tied up and ridden out the gale with some 
assurance of safety rhe motive power was divided 
between three motors Apparentiy one of these gave 


out leaving t tt o el the formidable ta of 
holding the ship head to the wind and under 


proved unequal. Had 


age ontrol, a task to which th 


power been distributed among five or six engines 


t! Deutsebland would have had a fair chance t 


ide out the summer gale 


even greater importance, if airship travel is to 
! don yer specified courses and according to 
schedule, is the prevision, at fairly frequent intervals 
of what nu I be ca 1 aerial anchorage posts, con- 
ting of ft 1 towers, previded at t 
' vith a ure ! wv other suitable device t\ 
I gravy I I t ose of the 
‘ ul res 
' he 
with 
Vi os i § | 
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t 


onstration that.they must never come to ground 


ept to enter the shelter of a housing shed for 


ey are once afloat, it even more danger! 
ous for them to “touch, bottom than it Js for a steam 


Salling ship 


We must not be too greatly discouraged by the 
oss of the Deutschland Multiple-unit engines and 
litable anchorages ostly though the latter must 


vill go far to establish airship travel on a reason 


fHE MENACE OF ROOF SIGNS AND WATER TANKS, 
NFORTUNATELY for the 


sometimes seem as though loss of life were 


victims, it would 


necessar to reveal certain dangers which 
should be so obvious, that he who runs may 
ead Conspicuous among these is the practice of 
erecting upon the roofs of buildings, structures of wide 
area and great weight, which were probably never 
ontemplated when the plans were drawn, and there 
fore for whose proper support no adequate provision 
has been made 
Unless special means are adopted for carrying the 
ertical load of a water tank, or the equally heavy 
ed | the erection of the 


ul ing signs hat are becoming so common, 





he building and the lives of the people within are 


exposed to dangers whose magnitude can only be 
appreciated when disaster ensues 

One of the most shocking accidents of this kind oc- 
urred in June in the city of Montreal, when the 
upports of a tank on the top of a building collapsed, 
and the heavy structure with its load of water went 


down through the rear of the building, wrecking every 


thing in its way to the very basement 4 score of 
people lost their lives in this disaster, and a fire which 
ginated in the wrecked stereotyping plant served 

ve the deat! st 
he placing of a wate tan! velighing vith its 
ontents, anywhere from 10 to 50 tons or even more, 
ipon the top of a building, is an extremely serious 
indertaking, one which certainly calls for the over 
sight of an architect or the consulting engineer The 
la method of support adopted i! volves the ¢on- 
entration of this load upon a few points, frequently 
not over four and too often this concentrated load 
be allowed to bear directly upon the top of a 
Vali that vas never ntended to serve as an 

il ne sing a i l 

val of the building and  thereforg was not 
designed evel to carry more than the dis 
ited ad of the ordinary root construc 
tion Hence it must frequently happen that 
the brickwork is subjected to crushing stresses much 


gher than safe practice would allow, and undesirable 
buckling stresses also are brought to bear upon the 
expanse of wall below 

because of its lofty 


Furthermore, the water tank 


position, and the considerable area exposed to the 
vind, must, in stormy weather, be subjected to over 
turning forces, which not only greatly increase the 
existing vertical loads on the leeward side, but also 
must set up transverse stresses upon the building 

It is probable that these facts are taken into con 
sideration by all the reputable firms that are engaged 
n the construction and erection of such tanks, and 
that the 


the building is made at the time of their erection; but 


proper examination and strengthening of 


it may well happen when tanks are erected upon old 
and comparatively unprofitable buildings, in the im 
provement of which strict economy has to be prac- 
tised, that the additional loads are imposed without 
a proper examination of the carrying strength of the 


Is 


val rr columns 
4 similar investigation should te made whenever 
display signs of great magnitude are erected above 
the roof line, where they are exposed to the full 
sweep of the winds That this is not always done, 
is proved by the number of signs that are torn down 
when heavy’ storms pass over a city Few people out- 
of those hose duty it is to have expert knowledge 
of the subject, understand how quickly a heavy wind 
blowing on an exposed surface will develop tons of 
pressure. Not only should the surface itself be thor- 
oughly braced to resist distortion, but care must be 
taken to distribute the pressure through the sup- 
porting posts and braces, so that it will be spread 
over as large an area of the roof as is practicable. In 
the largest city signs, this is a task calling for the ex- 
pert knowledge of the architectural engineer. For an 
excellent example of how well this work can be done, 
we refer fo the illustrated article on another page of 
this issue, showing the triangular bracing at the back 
of the huge electric sign which has recently been 
erected upon the Hotel Normandie in this city Ifa 
man were asked to make a guess at the total pres- 
hich could be developed against the face of 
during a gale of wind, he might hazard.an 
ite of some 15 or 20 tons; and he would be filled 
ittle astonishment to learn that when the full 


ch a summer tornado as swept over this 


ipon the structure, the 


veeks agi alls 


up to nearly 1,000 tons—as the 


JuLy 9, 1910. 


figures will show The exposed area measures 99 
feet in width by 60 feet in height The maximum 
vind pressure per square foct adopted by bridge engi 
neers in calculating the wind stresses is from 30 to 40 
pounds per square foot If we adopt 35 pounds, we 
find that when a summer tornado sweeps over the 
North River and strikes the sign with its maximum 
intensity, the load may temporarily reach 945 tons 
Hence the heavy system of ties and braces which ig 


massed to the rear of the sign 


UNIFORMITY IN THE ELECTRIFICATION OF RAILROADS. 
CONVINCING plea for uniformity in the elec 
trification of railroads was made by George 
Westinghouse at the recent meeting of the 
American Society of Mechanical Engineers. 
This is a subject which, in view of the great incon 
venience and enormous expense resulting from the 
adoption of different gages on the early steam rail 
roads, must be regarded as of the greatest importance. 
It is to-day possible to discuss this problem on grounds 
of fact and certainty; for large sums have already 
been spent in the electrification of steam railroads in 
England, continental Europe, and America, and a 
fund of information of inestimable value is available 
as a guide in the selection of a universal system of 
electrical equipment Unfortunately, the tendency 
seems to be rather to diversity than unity; since 
different types of third-rail construction have been 
adopted, even for the several continuous current sys 
tems in and about New York city, which renders in 
terchange of cars 
sible 
rhe length and detail of this paper prevent its pub- 


rv locomotives difficult or impos 


ication in these columns, but it will be found in 


full in the current issue of the SuprpLeEMENT, and we 
direct attention to the article as one of the most val 
lable that has appeared on this all-important subject. 

rhe controlling factor in the cost of electrification 
n nearly all cases is not the locomotive itself, but 
the system for transmitting power from the power 
to the Admitting that electric 


house ocomotive 


energy can be most ] 


economically transmitted t high 

tension, alternating current, a comparison is made of 

the elements which must | included, or rashe 

hich must intervene, between the alternating-current 

generator at the power house and the locomotive on 

the track, for the two systems of transmission which 
at present most generally in us¢ 

The elements in this transmission in the case of 
the direct-current system locomotive consist of 1 
Raising transformers in groups of three; B, A trans- 
mission line of three wires, sub-stations, which re 
quire attendance containing C, Transformers in 
groups of three, and PD, Rotary converters for receiv 
ing the alternating current and delivering direct cur 
rent FE, A third-rail contact conductor, which for 
heavy work must often be supplemented by copper 
feeders; F, The track return circuit, which must be 
provided with heavy bonds, and in certain cases sup 
jemented by feeders and so-called negative boost 
ers. 

The elements involved in the single-phase system 
are: A, A raising transformer; B, A transmission line 
of two wires and sub-stations widely spaced, each con 
taining, C, A lowering transformer, which supplies 
D, A single trolley wire; E, A track return, usually 
requiring nothing but inexpensive bonding. 

In addition to the marked simplicity of the single 
phase as compared with the direct-current method, 
as illustrated by this comparison, it should be borne 
n mind that the single-phase motor has a facility of 


voltage control which gives an efficient means of 
speed adjustment, and is in this particular superior 
to the direct-current system as used on the New York 
Central Railroad, and to the three-phase system as 
used so extensively in Italy. 

In the final summing up of the requisites of a 
universal electric system, Mr. Westinghouse mentions 
the following elements as of prime importance: 

First, the electric locomotive should be capable of 
performing the same kinds Of service which the steam 
locomotive now performs 

Second, the electric leeomotive should be capable 
of exceeding the steam locomotive in its power ca- 
pacity. 

Third, the electric system should adapt itself to 
requirements beyond the ordinary limitations of the 
steam locomotive in small as well as in large things, 
that is to say, it should be adapted for use on branch 
lines. , 

Fourth, a universal electric system requires that 
power should be transmitted economically over long 
distances and supplied to the contact conductor 

Fifth, the 
should be economical to construct, both for the heav 


contact conductor in an ideal system 


iest locomotives where the traffic is dense, and for 
light service on branch lines. It should impose mini 
mum inconvenience to track maintenance; should givé 
minimum probability of disarrangement in case of de 
railment, or in case of snow and sleet; and should 
in general be so placed and constructed as to give @ 
maximum assurance of continuity of service. 
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ENGINEERING. 
The dismantling of the government cement mill at 
built because of the 
transporting cement to the site of the 


Roosevelt, Arizona, which was 
high cost of 
Roosevelt dam, marks the end of one of the most suc- 
cessful undertakings of its kind. During its five years 
of operation, the mill has turned out 330,000 barrels of 
cement, the bulk of which went into the dam, and the 
into the flumes, canal and power house. It 


mill has effected a net saving 


remainder 
is estimated that the 
of $650,000. 

The total number of military airships completed in 
Europe and this country is at present 27, 
Germany possesses 13 
completed airships, Italy 2, and 
England, Austria, Russia and the United States have 1 
The smallest is the German 


9 


meters gas capacity and 22- 


as many more are being built. 
France 7, Belgium, 
military airship each 
Clouth,” of 
mile speed. They vary in length from 100 to 450 feet. 
The largest machines are the “Zeppelins” I, II, and IIT, 
12,000 to 15,000 meters 


1,700 cubis 


which are of from cubic 
capacity 

Hitherto the electric zone of the New Haven Railroad 
New York and has been operated 


entirely by electri 


between Stamford 


locomotives; but recently the com 
pany has established a multiple-unit train service, the 
equipment consisting of four 
motor cars and six trailers. The cars, which are 70 
feet long, are built entirely of steel and each can seat 
861, tons, and 


first installation of the 


76 passengers. The motor cars weigh 


4914-ton trailers. 


either on 


They are de- 
11,000-volt alternating over- 


each will haul two 
signed to run 
head current or 600-volt third-rail direct current 
Very gratifying is the demonstration which is being 
Railroad of the many ad- 
To-day 


made on the Pennsylvania 


vantages of steel passenger-car construction. 
that company has in service or on order nearly 2,000 
cars of this type, and it is putting in service as fast 
as they can be built, steel sleeping and parlor cars, 
the deliveries being made at the rate of from 50 to 60 
a month. The steel car is non-collapsible, the brunt of 
a collision being borne by a massive central box girder, 


24 inches wide by 19 inches deep, which extends 


throughout the entire length of the coach from cou- 


pling to coupling 
The powerful abrading effect of the cinder-laden blast 


from locomotive smokestacks has been shown at a 
bridge in Boston, which was built with its lowest mem- 
bers only 15 feet above the tracks, and therefore within 
a foot or so of the mouth of the smokestacks. Al- 
though the steel I-beams of the floor were completely 
inclosed by thick lead plate, and the webs and flanges 


were also protected by hollow tile, within ten years’ 
time the blast has eaten through the lower fates of the 
tiles, and bodily cut out pieces of the lead, whole sec- 
tions of both the tile and the lead falling to the ground. 
The destructive effect was much less notable in bridges 
having three feet additional clearance. 

The latest 


Subway problem comes in the 


interminable 
form of an offer from 
the Interboro Company to operate the 


move in th seemingly 
Steinway tunnel 
Island and Manhattan on a five-cent 
transfer basis, provided the company is permitted to 
complete the third tracking of the Second, Third, and 
Ninth lines; to extend the Second 
Avenue line Bridge with a 


branch in Queens; and to build two elevated exten- 


between Long 


Avenue elevated 
across the Queensboro 
sions in the Bronx. The Steinway tunnel proposition 
because of the universal objection 
to further elevated extensions, it is unlikely that this 
part of the proposition will be approved by the Public 


is attractive; but 


Service Commission. 
before the Institution of 
Mechanical Engineers, Mr. George Hughes pointed out 


In a paper recently read 
that the application of compounding to locomotive work 
is a different problem from that of its application to 
marine and stationary engines. The reasons for the 
apparent neglect of compounding in Great Britain are 
(1) the great variation in torque from starting to full 
repetition of this variation; 
(3) the comparatively good results of the simple en- 


speed; (2) the frequent 


gine. The value of compounding largely depends upon 
reduction of the range of temperatures in the cylinders, 
and since high piston speeds reduce this range in ex- 
press locomotives, the author argues that for this type 
of engine compounding will give but little benefit. 
American visitors to France are surprised at the un- 
usually high speed developed on some of the French 


railroads. As a matter of fact, the French have 
for several years held the leading position in re- 
Spect of the speed of their fastest expresses. The 


schedules of this year’s summer service show a further 

eleration. Thus, the Northern Railway has put on 

new day express from Berlin to Paris, which covers 
the distance from Paris to St. Quentin (96144 miles) in 
93 minutes, a speed of 62.1 miles an hour; and the 53% 
miles to the Belgian frontier is covered in 51 minutes 
at a speed of 581% miles an hour. The Eastern Rail- 
way Company has scheduled an afternoon express from 
Paris to Bale, which runs the first 104.37 miles in 107 
minutes—a speed of 58.5 miles an hour. 


and nearly , 
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ELECTRICITY. 

By this time next year all vessels leaving our ports 
will probably be required to carry wireless telegraph 
outfits, provided they have fifty or more passengers 
aboard. A bill to this effect recently passed the Sen- 
ate and also the House. 


At the international telephone and telegraph con- 
ference which is to be held in Paris next September, 
one of the important subjects to be discussed will be 
that of automatic telephone exchanges. In connection 
with .the conference, the French government has sug- 
gested that a public exhibition of automatic systems 
be held, and has offered free space for such exhibits. 
Each apparatus must have a capacity of at least one 
hundred subscribers, 


A patent has just been granted on the use of mo- 
lybdenum for the electrodes of arc lamps. The in- 
ventor states that a very brilliant are may be pro- 
duced if the electrodes are made of metallic molybde- 
num and some material which will increase the con- 
ductivity of the electrode. Electrodes containing 86 
per cent molybdenum and 14 per cent iron have 
given exceedingly good results, and even a proportion 
of 10 per cent molybdenum and 90 per cent iron has 
given an arc that is very white and brilliant. 

A plan is on foot to establish a system of wireless 
telegraph stations in the French colonies of Northern 
Africa. A number of stations have already been built, 
or are being constructed, and it is proposed to add 
several more, all of which will be in mutual com- 
munication and capable of communicating with the 
Eiffel Tower. It has also been suggested that wireless 
communication be established South At- 
lantic between Port Etienne and a convenient point in 
South America. 


across the 


To accelerate the work on the Gatun dam this 
portion of the Panama canal has been illuminated so 
that the work of discharging the barges of rock and 
sand may be continued night and day. The illumina- 
tion consists of sets of flaming arc lamps, strung be- 
tween the towers of the three cableways used to 
handle the material. In addition to this, searchlights 
are used which throw a beam of light along the cables 
The illumination is so efficient, 
to the day 


and over the dock. 
that the workmen prefer the night shift 
shift under the tropical sun. 


In congection with the telephone relay invented by 


Mr. 8S. G. Brown, which we described in a recent 
issue of the ScientTiric AMERICAN, it is interesting to 
note that experiments somewhat similar were con 


ducted some time ago by P. R. Coursey, who described 
them in a recent number of the London Electrician. 
He used a fine needle and a cup of mercury with a 
layer of oil between the mercury and the needle, and 
that when the point was approached 
very close to the mercury, so that it was insulated 
therefrom by a very thin film of oil, a current passed 
through the film would be highly sensitive to slight 
The device thus served as a powerful 
microphone. It was found that glycerine oil produced 
the best results. It will be recalled that in Mr. 
Brown's relay, a similar gap is provided with a film 
of oil separating the two electrodes. 


found needle 


fluctuations 


A new form of fireless cooker with electric heater 
attached fias recently been put on the market. This 
should tend to develop the use of electricity in the 
kitchen. It is well known that the ordinary kitchen 
range is exceedingly wasteful of heat, the vast ma- 
jority passing up the chimney or into the room, while 
very little is taken up by the food which is to be 
cooked. In the case of gas or electric cooking, much 
more of the heat is confined to the food, whereas in 
the fireless cooker provided with an electric heater, 


there is practically no opportunity for the heat to 
escape, and consequently this method of cooking 
should prove very economical. The new device is 


very compact and comprises a number of aluminium 
compartments, one above the other, in which the food 
may be placed, so that an entire meal may be pre- 
pared at once. 


In a paper read before the Glasgow section of the 
British Institute of Electrical Engineers, attention was 
called to the fact that when two strips of celluloid 
through the finger and thumb, both are 
electrified on each side. This is due not only to the 
friction, but also to the fact that they are bent by 
the thumb and finger, so that one side, which is con- 
vex, is under tension, while the other side, which is 
concave, is under compression. The side that is under 
compression is negatively electrified, and the other 
positively electrified. This suggested the experiment 
of attaching a number of celluloid strips in layers on 
a wooden disk mounted eccentrically on the shaft of 
a motor. When the motor was operated the strips be- 
came strongly electrified, demonstrating that it is pos- 
sible to accumulate static charges by vibration and 
rotation. This may account for breakdowns of insula- 
tion under conditions which have heretofore »ppeared 
quite puzzling. 


are drawn 
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SCIENCE. 

Prof. Willis Milham of Williams College is compiet- 
ing a textbook of meteorology for colleges, which prom- 
ises to be more comprehensive than any previous irea- 
tise on the subject in English. 

For the purpose of making the telephone booth really 
sound-proof, a German inventor lines it with tin. it 
seems that the lining is in every way most efficient. 
The result is that a German publication now 
all architects to either use tin or aluminium in the 
walls of houses generally to deaden sound. 

The Royal Meteorological Society recently 
meeting at Manchester, this being the first meeting of 
the socicty outside of London during its sixty years of 
existence. This innovation was a recognition of the 
leading part that Manchester, through its university, 
has taken in the development of meteorology in Great 
Britain, especially in the investigation of the upper 
atmosphere. 


advises 


held a 


Symons’s Meteorological Magazine reports that a daz 
zlingly brilliant meteor was seen against a sunlit sky 
at 7:52 A. M. May 10th, from many points in England. 
Its head formed an elongated mass of flame of a bluish 
color—several spectators describe it as kite-shaped 
and a stream of red sparks followed it. Mr. W. F 
ning estimates that its height was from 83 to 32 milies, 


Den- 


descending along a path of 100 miles, at a velocity of: 


17 miles a second, and that its radiant point was near 
the bright star Capella in Auriga. It passed over the 
county of York or Lincoln to Lancashire. 

Claude has employed his metliod of estimating the 
rare gases in the atmosphere, in an attempt to de- 
termine whether the passage of the earth through the 
tail of Halley’s comet produced any effect upon the 
quantities of atmosphere. The 
method, which is extremely sensitive, was applied to a 
current of air of 12,000 cubic feet per hour. Experi 
ments were made on May 17th, 19th, 20th, and 23rd for 
at least three hours on each day. The results do not 
indicate any appreciable alteration 
comet in the quantity of these inert and difficultly con 
densible atmospheric gases. 


these gases in the 


produced by the 


The rains of last November in Jamaica were among 
the most remarkable ever recorded in any part of the 
world. Official returns at hand show that the maximum 
rainfall occurred at mountain stations in the eastern 
part of the island, viz., 135 inches in 8 days at Silver 
Hill, with a maximum daily fall of 30.50 inches on the 
6th, and 120.87 inches in 16 days at Farm Hill. These 
figures are comparable with the famous downpours at 
Cherrapunji, India, where 41 inches have been meas- 
ured in a day and 114 inches in five days. The Ja- 
maica rains caused disastrous floods and landslides, at 
tended by loss of life and property. 


In the Chemiker Zeitung, Max Speter publishes an 
article on the derivation of the word “gas.” le men- 
tions the fact that E. O. v. Lippmann and others think 
it to be derived from “chaos,” while other authorities 
bring it in connection with the word “ghost.” Speter's 
view is that the word “gas” was coined arbitrarily by 
Van Helmont, and that we can only surmise what he 
may have had in mind. ‘The word “gas” was used in 
Germany as early as 1783, although with a different 
gender from the one now prevailing (der Gas instead 
of das Gas). As further examples of arbitrary word 
formations, the author mentions the terms “afer” and 
“ester.” 


Newspapers report that in the Alpine regions of the 
Swiss cantons of Vaud and Valais cheese-makers will 
keep their products for years. They assert that cheese 
improves with age. At Les Ormonts, in the canton of 
Vaud, it is customary to make special cheeses for cer- 
tain family feasts. 
labels and eaten several years later, 
even at funerals. 


They are tagged with explanatory 
at other feasts, or 
Often such cheeses are bequeathed 
from one generation to another as family souvenirs 
Recently, at Les Ormonts, in a concealed shelter, there 
was discovered a cheese dating from 1785. It was as 
hard as a rock, and had to be cut with a saw. It is re 
ported to have tasted good. 

The British Rainfall Organization has just 
transferred by its director and former proprietor, Dr. 
Hugh Robert Mill, to a board of trustees, who will in- 
sure the perpetuation of its work and enable it to re 
ceive an endowment 


been 


fund, the nucleus of which has 
already been subscribed. This organization has been 
the unique instance of a great meteorological service 
maintained as an individual and personal enterprise 
It was founded in 1860 by J. G. Symons, who thereafter 
published annually the rainfall records of his corps of 
volunteer observers, scattered over the British Isles, the 
number of whom was gradually increased until it is 
now nearly 5,000. Mr. Symons and his successors also 
carried on important investigations as to methods ot 
measuring, discussing, and mapping rainfall! 
lished Symons’s Meteorologice; Magazine as an adjunct 
to the work. On his death in 1900 Mr 
queathed the undertaking to Mr. H. Sowerby Wallis, 
and in 1903 Mr. Wallis retired in favor of Dr. Mill. 
The latter will continue to direct the work, as ehairman 
of the board of trustees. 


and pub 


Symons he- 
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BY OUR ENGLISH 
une excavator, es] i i 0 fee The great difficulty confronting 
it ha kmaket! here was to secure an even mixture 
\. R. Gross top and bottom clays to insure a uniform result 
5 I Ks At the same time it was necessary to 
’ a herein the danger of the top of the 
ng as reduced to the minimum For som 
pa e brickmakers have endeavored to secure 
f i ‘ I al working the whole face of the cut in 
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STEAM EXCAVATOR 


CORRESPONDENT 


one operation, but without success, until the construc- 


tion of the Grossmith machine 

A general idea of the lines of the excavator may be 
illustrations, which 
Being of 
The 


in length, inclined at an angle of 45 de- 


gathered from the accompanying 


show it and dumping respectively 


it is capable of digging in a circle. 


cutting 
the crane type 
jib is 80 feet 
grees, and the lifting effort at this radius is 12 tons 

The maximum radius, 
with 








of face of excavation 





however, the bucket 
pole fully 
extended is 90 feet. The 
jib and bucket arm are 
of lattice girder construc- 
tion, and the jib is stayed 
wire ropes. The 
base of the jib is set at 
one end of a heavy engine 
two 


arm or muck 


by two 


frame comprising 
parallel relled steel joists, 
s counterweighted 


and 
at the opposite end by the 





ut engine boiler. The cant- 
ilever for the jib stays is 
ent composed of two pairs of 
. stout joists meeting at the 
e! top so as to form a tri- 
ang angle with the main 
frame. 
The engine frame has 
vst the long wheel base of 
171% feet, while the gage 
ye of the track is 12%, feet 
‘- The bucket arm is pivoted 
pe at an unusual height and 
It is made telescopic, being 
eet controlled by wire ropes 
iol from a self-controlled en- 
rick gine on the main frame 
R When working at the max- 
at imum depth of cut this 
60 View of giant excavator and small navvy, showing comparison both of dimensions and cutting telescopic arm is fully ex- 
(Continued on page 37.) 
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THE NEW GIANT EXCAVATOR AT WORK, THE BUCKET TEETH-MARKS SHOWING IN THE CUTTINGS RIGHT TO THE TOP, 
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THE TWO HIGHEST MASONRY BRIDGES IN THE WORLD 


BY F. HONORE 


A masonry bridge of exceptionally bold construction infantry soldier, decreasing the weight, installing structed of two stout layers of specially treated ieathe 


and of far greater height than any other in exist- aluminium utensils, and adding new style of clothing, Both heels and soles may not only be detached and re 
ence was recently completed at Constantine in Algeria. another improvement will be shortly inaugurated newed when worn out, but the heels may be shifted 
The city of Constantine is built on a rocky plateau which it is thought will be of great benefit. This latest from one shoe to the other. That this is of benefit is 
which is almost surround- evidenced by the fact that 
ed, and is separated from a great many people wear 





the railway station, by the their heels down un- 


deep, precipitous and very 
picturesque gorge of the 
Rhumel River. The new 
viaduct which crosses the 
valley has a total length 
of 1,475 feet, and com- 
prises 27 arches of very 
unequal dimensions. Thé 
largest of these arches has 
a span of 230 feet, and 
rosses the gorge about 
330 feet above the bed of 
the river. 

The construction of the 
false work involved special 
difficulties because the 
banks of the stream at this 
point are quite inacces- 
sible, so that it was im 
possible to use any inter- 
mediate support between 
the cliffs Hence it was 
necessary to extend the 
falsework, section by sec- 
tion, from each cliff, and 
to sustain it by cables at- 
tached to masonry anchor- 
ages. An auxiliary scaf- 
folding was employed in 
erecting the middle sec- 
tion, and communication 
between the two cliffs was 
maintained by means of 
a flexible foot-bridge 

The type of this viaduct 
was devised by Séjourné, 
who first employed it in 
the construction of the 
Luxemburg Bridge, a few 
years ago. Each span is 
formed of two. parallel 
arches, each 13 feet deep, 
separated by an interval 
of 13 feet and connected, 
at the crown, by a plate of 
reinforced concrete 

The second highest ma- 
sonry bridge in existence 
is the bridge at Solis, in 
the Swiss canton of Gris- 
ons. This viaduct is near- 
ly 500 feet long, and the 
largest of its twelve stone 
arches has a span of 138 
feet and crosses the gorge 
of the Albula, 292 feet 
above the stream 

The third highest is the 
bridge which crosses the 
river Lagus at Ronda, in 
the Spanish province of 
Andalusia This bridge 


wags 1 1 the eighteenth 
nt and the progress 
] as since been made 


nh engineering is strik- 
ingly illustrated by com- 
paring its construction 
with that of the Constan- 
tine Bridge At Ronda, 
also, it was required to 
connect two cliffs, separat- 
ed by an interval of about 
230 = feet The height of 
the cliffs is about 274 feet, 
not 460 feet, as is errone- 
ously stated in a classical 
work The engineers of 
the eighteenth century 


doubtless deemed it impossible to span 
with a single arch. They solved the problem by erect- 
ing huge piles of masonry or the sides of the ravine, 
and constructing a bridge of three arches 
struction is possibly as strong as the single Séjourné 
arch of the Constantine Bridge, but it is less elegant 


and far more costly 


— - > -+-e-> 
Since the War Department 
provements in the size of the pack as carried by the 














The Constantine Bridge in course of construction. 

















The bridge at Ronda, Spain, built in the eighteenth century. 
THE TWO HIGHEST MASONRY BRIDGES IN THE WORLD. 


is teaching every soldier to be his own 
The new type of 
part of the equipment and apparel of the foot soldier 
obviate some of the difficulties which 


The new shoe is so arranged that it may 
be resoled and reheeled by-the soldier himself 
The outer and middle soles are 
formed of a compressed and specially treated leather. 


ate shoe has four soles. 
has been making im- 
interchangeable, 


evenly. 
By a special process the 
uppers of the shoes are 


also treated, which makes 


them soft and flexib} ut 
the same time making 
them waterproof No 
amount o! scaking in 


water makes them lose 
their flexibility upen sub 
sequent drying, nor even if 
dried before a firs The 
weight of the new shoe is 
not very great and a 
soldier may carry a num 
ber of extra soles and 
heels. Another feature of 
the shoe lies in the fact 
that it may be resoled a 
number of times without 
injury to it, as no stitch 
ing is required Ail that 
is necessary for rescling 
is a small screw driver and 
two small screws The 
soldier removes the old 
sole and heel and slips on 
the new ones, the whole 
proceeding taking about 
two minutes. In this man 
ner he has the equivalent 
of a new pair of shoes, 
with the added advantage 
of retaining the comfort of 
an old pair Old Iie 

ill appreciat thi faet, 
and recall the many pains 
and aches endured from 
going on a march with 
brand new shoes 

—>+ Oo +> 

A German paient has 
been issued for a new siz 
ing matorial, which is pre 
pared in the form at 
powder, is suitable for the 
use of artists, bookbinders 
and wall-paper manufa 
turers, and adheres firmly 
to glass and metal it 
made by mixing 5) parts 
by weight of gum arabic, 
5 parts of wheat flour 
parts of gum tragacanth, 
25 parts of dextrin, i 
parts of sugar, and 3 parts 
of magnesium sulphate 
All of the ingredients 
should be finely pulver- 
ized before they are mixed 
The sizing materials 
hitherto employed are not 
permanent, adhere poorly 
to many substance and 
do not take ink satisfac 
torily The new mixture 
is perfectly permanent and 
can be easily transported 
and quickly prepared for 
use by dissolving it in cold 
water. The addition of 
magnesium sulphate 
causes it to adbere well to 
smooth surfaces, owing to 
the firmly adherent crys 
talline  felliclk whi 
formed by the slow evapor 
ation of the sclution, and 


also greatly increas the 


power of absorbing emulsified oils The wheat flour 
gives the coating of size a matt surface, hich takes 


a 


riveted joints ma on yur 
commercial nickel ‘ howed the 
to be about two to tw ind @ 





times as high as that of joints riveted with 


l rivets The uivantage 


thus gained more than counteracts i) 
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Wreck of the “Deutschland,” 


HY CABL DIEN®STBACH 


The 


Every one must feel a pang of regret that the first 


air liner Deutschland,” should have been wrecked 


in a storm The fine maiden voyage of this vessel 


charm of atmospheri« 
offered a chance 


home the 
before, but it 


had not only 
trave! more than eve! 
for a sky trip to anyone for a comparatively moderate 
price. Mr. Hawley, of the Aero Club of 


sion always cost 


America, once 


figured that an ordinary balloon asce 


him $132; namely, $32 for gas, $35 for a pilot, $15 for 
helpers, $6 minor expenses, $10 expressag: $10 for 
meals, $5 after landing, $2 for wagon, $3 for “tips,” 


$10 for pasting ripping panel. Hence the fares of the 
Deutschiand ranging from $ to $50 were very 
muanderate rhe Deutschland trip was the first 
instance of modern wholesal assenger carrying in 
the alr Because of her capacity he could offer 
greater luxury and comfort at a comparatively low 
figure rhe Deutschland hugeness added to the 
charms of aerial motoring all the peace and comfort 


Bennett 


Parseval air 


At last year’s Gordon 


medium-sized 


balloon 


race in Zurich, a 


balloon 


inflated in the open, with the “sphericals,” 


ship. was 

and circled in the air while they got under way. The 
few invited passengers on board were enthusiastic 
over the evolution, but complained that the violent 


vibration, their closeness and consequent exposure to 


the grime and noise of machinery, had marred their 
pleasure. In the “Deutschland” the large scale and 
decentralization of the load” insured perfect com 


fort absence of vibration in the pas 


nger 


and especially 


cabin. 


‘his fine ship was lost through over-confidence, 


and a certain amount of negligence, a humanly excus 


able consequence of the enthusiasm engendered by 


the first success Contrary to comment 


this had 
previous fatal accidents to Zeppelin ships. 


newspaper 


disaster hardly anything in common with 


In one way 


it is quite unique and “paradoxical.” It proves that 


the Zeppelin rigid construction is safer than the non 
What 


same 


landings would 
under the 


its concentrated heavy 


rigid in certain emergency 


have happened to a Parseval condi 


with weight, 
crashed through the trees right to 


would have been torn into 


tions? The car 
would surely have 
the ground. The envelope 


shreds and complete destruction and loss of life would 





“Deutschland,” with its immense 
ength and the cars directly under the hull 
cushion As far as per 


have resulted. The 
rigid 
caught 


was 
in the trees like a 
airship seems to 
The craft 


sonal safety is concerned a rigid 


behave rather like an aeroplane breaks, 
but the passenger 

Ail the 
the meteorological 
that nothing was known beforehand of a severe storm 
that within the brief space 


of two hours 


usually escapes. 


placed at the door of 
seems hard to believe 


real blame may be 


service It 
was to sweep the country 
There is also no excuse for the failure 
© provide wireless apparatus on the ship to warn the 
A wireless receiver adds prac 
aircraft. 


officers of 
ticaliy no 
It is available 


this peril. 
weight to the equipment of any 
to the smallest spherical or aeroplane. 
Disasters at sea were greatly reduced when early 
in the nineteenth century the “laws of storms” 
at last comprehended. How much important 
should it be to an aircraft, to know exactly the posi 


To cap this, 


were 


more 


tion and the shifting or a storm’s center! 
navi- 
hours 


there seems to rave been a faulty, near-sighted 


gator on board the “Deutschland.” Precious 


were absolute:y wasted while trying to stem the tide 


of the wind—considering the fact that the craft en- 
tered the atruggie under a heavy handicap. This ap- 
pears like madness When the “Zeppelin II was 
lost at Weilburg the Zeppelin company rightly 


criticised the military officers for some obvious mis 


takes they had made. Now the company has Iiaid it 


self open to criticism Its experience with rigid air- 
that of the military authori- 


for dearly It 


naturally excelled 
ties New 
has come to light that at least those in charge on the 
lacked 


Was one 


ships 
experience had to be paid 


fata! trip indispensable knowledge 


There 


this trip, which 


thing fundamentally wrong with 
is most obvious, but has been ignored 
the “Deutsch- 


pas- 


From the strictly nautical point of view 


land” could lift its full complement of twenty 


seigers only on exceptional occasions 
To make the ship pay, every ounce of available lift 


was, of course, pressed into service. There is no ob 


jection to this whatever, especially for short trips, 
(it has been dene many times, even the “small” Z. I. 
once carried twenty-eight two hours long) when the 
weather can be trusted But there is the fundamen 
tal difficulty with air navigation that each air craft 
is & “seagoing” craft. What would have been the his 
tory of steam navigation if Fulton’s “Clermont” and 
its ariy progeny had been tried out at séa, near 
rocky shores in stormy weather? If the stormy devel 
opment of the Deutschland trip had been half 
way anticipated, the twenty passengers would have 
been duced to five or six, the crew to nine. the fuel 
supply increased and the gas supply decreased. The 
crisig for the “Deutschland” came when with fuel 
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exhausted it was carried helplessly to high altitudes 
by an ascending rush in the hurricane. 
lost by expansion, and the badly deflated overloaded 
like a stone, if 


without 


The gas was 
rain-soaked ship would have dropped 


it had been a flabby, “pear shape” spherical, 


of a long rigid parachuting structure 
in such a gale, Capt 


ballast, in place 
It should not be 
von Siegsfeld was killed in a spherical balloon while 
Holland 

‘Deutschland” prepared as stated, it cofld, 
upward gust. 


forgotten that 


landing in 
With the 
with 


running motors, have resisted the 


The change of altitude would not have weakened its 


support because the gas would have had space to ex 
hull, instead of escaping. 
with the 
shelter in the 
but, 


pand inside the 
What 


ship was to 


should have been done unprepared 


have reached a place of 


possible time by going with the storm, 


shortest 
hort ] 


ike a skilled mariner, working steadily away from 


the center As in marine navigation, all regard for 
must be abandoned in cases of danger. 


was “unmanage 


the “course” 

Newspaper accounts that the craft 
knows what that word stands for), and 
“did not turn it 
capsizing,” are not only disproved 


(nobody 
that the 


especially pilot dare to 
around for fear of 
passengers agreeing on 


until 


by later Berlin reports of the 
against the elements 
turning 
been 


the ship’s excellent work 
the power gave out, but the statement about 
itself. The have 
maintained despite the storm. An 
been made in so wide a circle 
that it would be unnoticeable. There would be 
racking pitching in violent gusts, but the re- 
sistance of these is exactly the strong point of these 
monster Zeppelins. They have great weight and in- 
ertia and little surface in proportion. 


contradicts course seems to 


fairly well inten 
tional turn could have 
some 


and 


Inertia resists the gusts, and surface, the whole 
urf t merely the projected area, according to 
the i frictional theory, helps them. Conse- 
quen') .e very smallest and lightest airships, the 


notorious American show dirigibles, are the most un- 
stable of all. The stability of the Zeppelin in a wind 
that played with Frankfort and 
made it hard to keep one’s hat on, must have been seen 


havoc sphericals at 


as the writer saw it, to be appreciated It was not 
for nothing that a mere attendant of the aeronautical 
incredulous question of the 
“The 


weather; the others (at 


exposition answered the 
Will the Zeppelin ascend on such a day? 
for the 
And there was also a reason why 
the French during the did nothing 
with their the Zep 
pelin movement is now too deeply rooted in stolid dis 
suffer too much even by the 
If over-confidence 


writer: 
Zeppelin does not care 
the exposition) do.’ 

two 


past years 


small dirigibles. Fortunately, 


cerning Germany to 
heavy financial loss of this wreck. 
was destroyed, all the better. 
And if the new “Deutschland” 
enough to provide space for the gas to expand even 


will be made large 


with twenty passengers—only an increase in first cost 
but none in running expenses, the result wil!l be still 
As it was the passengers owed their lives to 
rendered it possible to 


better 
that 
carry three motors in place of two. 


> +e-> 


increase in size which 





The Government's Money Laundry. 

BY THOMAS DPD, GANNAWY, 
people realize the vast amount of money 
each year for the 
and the main- 


“Uncle 


Very few 


that is spent by the government 


manufacture of currency 


actually costs 


our paper 


tenance of its circulation. It 
$13.50 per (regardless of de- 


Sam” thousand notes 


nominations) to manufacture and put them into circu- 


lation This is equal to an annual interest of al- 
most 1% per cent on the $1 notes, which have an 
average life of only fourteen months. The life of 
small notes is very much shorter than that of the 


larger denominations, because of the greater amount 
of handling which they receive, therefore, the greater 
part of the our paper currency circula- 
tion is incurred with the smaller denominations. This 
understood when we learn that the $1, $2 
excluding national bank currency—com- 
number of notes in 


expense of 


is better 
and $5 notes 
cent of the 


pose about 43% per 


circulation. The larger denominations are fit for cir 
culation much longer after they, are first issued than 
the smaller ones, hence do not have to be redeemed 
thereafter. 

A very large portion of the notes which come back 
to the Treasury Department for redemption are not 
worn out, but are merely soiled from rough usage. 

As a result of the clamor for economy in public ex- 
penditures, and also for clean paper currency, the 
Director of the Bureau of Engraving and Printing, 
Mr. Joseph E. Ralph, conceived the idea of putting 
these soiled notes through a laundering process and 
then back into circulation. The more he studied the 
cheme the more feasible it appeared to him. He 
submitted his plan to the Secretary of the Treasury, 
and he (the Secretary) appointed a committee com- 
posed of Mr. C. S. Pearce of the Treasurer’s office, 
Mr. Burgess Smith of the Bureau of En- 
Mr. George Leet of 


so soon 


chairman; 
graving and Printing, chemist; 


the Secretary's office; Mr. C. C, Pusey, Assistant Treas- 
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urer at Baltimore, and Mr. L. R. Acton, a paper expert 
of Washington. 

These men have been experimenting with the laun- 
dering process for about seven months, and, as a re- 
sult of these experiments, have proved beyond a rea- 
sonable doubt the feasibility of the scheme. 

The process of washing the money is very simple, 
being almost identical to that used by the steam laun- 
The chairman of the com- 
“The scheme of laundering paper money 
is here to stay, but the exact method of washing it 


dries all over the country. 


mittee says: 


has not yet been decided upon.” The committee are 


experimenting with two or three styles of tubs. One 
of the most feasible plans is to put the notes into 
@ wire contrivance, which holds them in such man- 


ner as to prevent any friction whatever, and also pre- 
them piling together. This 
consists of a number of wire trays with a single layer 
of notes in each, and then stacked together and placed 
inside of a cylindrical tub filled with suds made with 


vents from contrivance 


@ soap especially prepared for this work by Mr. Bur 
gzess Smith, chemist, who has charge of the practical 
part of it. The soap is composed principally of pot 
ash and high grade oils. Mr. Smith is 
trying to manufacture a soap which will cleanse the 


some now 
money and at the same time bleach it. 

After the trays of money have been placed in the 
have heated to a temperature ‘of 
140 deg. F., the tub is closed and started 
A greater temperature than 140 deg. 
F. has injurious to the money. This 
process is kept going for ten to fifteen minutes, dur- 
ing which time the dirt has been removed from the 


suds, which been 
30 deg. to 
to revolving. 


proved to be 


notes. They are then taken out and rinsed the same 
way in clear water for about five minutes to remove 
all the suds. Next it is put into a germicide bath 
of the nature of formaldehyde, thereby killitg all 
germs which may be lurking around on it. It is 
taken from this and bleached and partially dried. 
The next step is to put it through the sizing tub, 


This vat contains a 10 
with a little alum in it. 


or vat as it may be called. 
per cent glue 
There are a number of small endless belts, which pass 
the top of either end of the vat and 
under one in the solution. The money is fed in 
between these belts at one end of the vat, and they 
it down through the solution and drop it out 
other then taken to the ironing 


solution of 


over rollers at 


carry 
at the 
machine. 

Here it is placed in stacks containing about 
notes each, with a piece of Fuller (or press) board 
separating the notes from each other. This Fuller 
board is a thin flexible substance, resembling a thin 
piece of sole leather. These stacks are taken one at 
a time and fed through between two heavy 
rollers, which are held together with a 30-ton pres- 
sure. Each stack of notes is put through two of 
these machines, which completes the ironing and gives 
new 


end. It is 


forty 


steel 


them a glossy, appearance. 

The laundry is now washed and ironed, and the 
only thing left to be done is to place it in the dry- 
ing room, for the purpose of getting rid of every 
particle of moisture that it may contain. It pays to 
launder for the same reason that it pays to 
have your linen laundered instead of throwing it 
away and buying a new supply. 

The yellow ink used on the gold certificates is of 
such a character that the potash dissolves it, and it 
is washed out, hence they cannot yet be laundered. 
So it is with the signatures of the bank officers on 
the national bank notes. The committee hope even- 
tually to overcome this difficulty. As it is at pres- 
ent, they can only launder silver certificates and Treas- 
ury notes, but these compose a very large percentage 
of our paper money. 

In my calculations I shall exclude national 
notes, as they are in a class of paper currency by 
themselves, and for the reason stated cannot yet be 
laundered. During the year 1909, there were 187,- 
784,000 $1, $2 and $5 notes issued, and in the same 
period of time there 177,412,809 notes of the 
same denominations destroyed. At the close of the 
year 1909 there were 222,365,692 notes of these three 
denominations still in circulation. The cost to the 
government for manufacturing and issuing these 187,- 
784,000 notes was $2,535,084. The cost of destroying 
the 177,412,809 notes was $390,308.18, making a grand 
total of $2,925,392.18 for maintaining the circulation 
of notes of only three denominations for one year. 

It is estimated that it will not cost more than one- 


money 


bank 


were 


tenth of one cent per note to launder them. It ts 
claimed that laundering the notes will add at least 
eight months or 56 per cent to the life of them, 
thereby diminishing the annual redemptions by 56 


per cent. The redeeming and issuing of the 177,412,- 
809 notes in 1909 cost the government $2,787,155.23. 
With the new process 56 per cent of this, or $1,560,- 
806.93 less $298,053.52, the cost of laundering and 
reissuing of the 56 per cent of the redemptions for 
1909, would be saved. This would leave a net saving 
of $1,262,753.41 in one year on the circulation of $1, 
$2, and $5 notes only (national bank notes excluded). 
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RULES GOVERNING THE COMPETITION FOR 
THE $15,000 PRIZE OFFERED BY 
MR. EDWIN GOULD. 


1. A prize of $15,000 has been offered by Mr. Edwin 
Gould for the most perfect and practicable heavier- 
than-air flying machine, designed and demonstrated in 
this country, and equipped with two or more complete 
motors and propellers), so 
any plant may be operated 
that they may be used together. 


power plants 
connected that 


independently, or 


(separate 
power 


CONDITIONS OF ENTRY. 

2. Competitors for the prize must file with the 
Contest Committee complete drawings and specifica- 
tions of their machines, in which the arrangement of 
the engines and propellers is clearly shown, with the 
mechanism for throwing into or out of gear one or 
oll of the engines and propellers. Such entry should 
be addressed to the Contest Committee of the GouLp- 
ScieNTIFIC AMERICAN Prize, 361 Broadway, New York 
city. Each contestant, in formally entering his ma- 
chine, must specify its type (monoplane, biplane, heli- 
copter, ete.), give its principal dimensions, the num- 
ber and sizes of its motors and propellers, its horse 
fuel-carrying capacity, and the nature of its 
steering and controlling devices. 

3. Entries must be received at the office 
AMERICAN On or before June Ist, 1911 
tests will take place July 4th, 1911, and following days. 
At least two machines must be entered in the contest 
awarded. 


power, 


of the 


ScIeENTIFI Con- 


or the prize will not be 

CONTEST COMMITTEE. 

4. The committee will consist of a representative 
of the Screntiric AMERICAN, a representative of the 
Aero Club of America, and the representative of some 
technical institute. This committee shall pass upon 
the practicability and efficiency of all the machines 
and shall also act as 
has made the 
which 


competition, they 
judges in determining which machine 
flights and complied with the tests upon 
the winning of the prize is conditional. The decision 
of this committee shall be final. 


entered in 


best 


CONDITIONS OF THE TEST. 

making a flight each contestant or his 
prove to. the satisfaction of the Contest 
that he is able to drive each engine and 
independently of the other or others, and 
is able to couple up all engines and propel- 
drive them in unison. No machine will be 
aliowed to, compete unless it can fulfill these require- 
ments to the satisfaction of the Contest Committee. 
The prize shall not be awarded unless the competitor 
cen demonstrate that he is able to drive his machine 


5. Before 
agent must 
Committee 
propeller 
that he 
lers and 


in a continuous flight, over a designated course; and 
for a period of at least one hour he must run with 
one of his power plants disconnected; also he must 
drive his engines during said flight alternately and 
together. Recording tachometers attached to the 
motors can probably be used to prove such _ per- 


formance 

In the judging of the performances of the various 
machines, the questions of stability, ease of control, 
and will also be taken into consideration by 
the judges. The machine best fulfilling these condi- 
tions shall be awarded the prize. 

6. All heavier-than-air machines of any type what- 

ever—aeroplanes, helicopters, ornithopters, etc.—shall 
be entitled to compete for the prize, but all ma- 
chines carrying a balloon or gas-containing envelope 
for purposes of support are excluded from the com 
petition. 
7. The flights will be made under reasonable con- 
ditions of weather. The judges will, at their discre- 
tion, order the flights to begin at any time they may 
see fit, provided they consider the weather conditions 
sufficiently favorable. 

8. No entry fee will be charged, but the contest- 
ant must pay for the transportation of his machine 
to and from the field of trial. 

9. The place of holding the trial shall be 
mined upon by the Contest Committee, and the loca- 
tion of such place of trial shail be announced on or 


safety 


deter- 


about June Ist, 1911. 
-— 040 
Wanted: Information About Dishonest Patent 
Schemes, 


The Scientivric AMERICAN has always made a prac- 
tice of exposing the snares and devices of the patent 
promoter, as well as the fraudulent patent attorney. 
Although the subject is by no means new to the read- 
ers of the Screntiric AMERICAN, it is one of which all 
inventors should be thoroughly informed. The Editor 
of the Screntiric AMERICAN would like to receive from 
readers of this journal, letters in which they narrate 
their personal experiences with dishonest 
and attorneys. Such letters will be published in due 
course, and should not only be of interest in them- 
selves, but should serve as a warning, thereby pro- 
cecting others against such snares. 


promoters 
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HOW TO DIVIDE A LINE INTO EQUAL PARTS. 
To the Editor of the Screntiric AMERICAN: 

A proportional divider is an instrument well known 
among the draughtsmen. By means of this device 
we can divide a line into a number of equal parts. 
That the same work can be done more quickly and 
simply by means of an ordinary compass and di- 
vider is quite new. 

Here below is a 





Correspondence. 


i 


line 
and 
and d must be equidis- 


way: On both ends of the 


which is to be divided draw the curves with c 
(see figure); c 


d as centers 





tant from the ends of the line, and the length of 
each curve should not exceed the distance from A 
to c and from d to B respectively. 


Then lay out equal parts on both curves and draw 
the lines from the points on the one curve to the 


points on the other curve. These lines divide the 
line A B into equal parts. If we have two equal 
parts on each curve, we will get three equal parts 


of the line; three parts on the curves will give four 
parts of the line, ete. Herman L, ScHIMPFF. 

New York City. 

_ + Oe - —_—_— 
‘*MECHANIPULATE.”’ 
To the Editor of the Screntiric AMERICAN: 

If Mr. Wood thinks there is a need in the English 
language, as stated in the Scientiric AMERICAN of 
June 11th, for the word “mechanipulate,” he has a 
right to launch it and see how it will be received. 
It may meet the sad fate of Mr. Lincoln’s word 
“abolishment,” which he proposed as a form pre- 
ferable to “abolition,” or it may speedily become rec- 
ognized as a member in good standing of the Eng- 
lish family. There are at present other good words, 
broader than “mechanipulate,” which Mr. Wood might 
have such as “to operate upon,” “to work 
upon,” “to act upon.” 

On the other hand, I cannot approve of Mr. Wood's 
use of the verb “to position,” although he has the 
precedent of the Encyclopedia Britannica. The orig 
inal and proper verb is “to pose.” The noun derived 
from this is “position.” To use this latter word as 
a verb, does not in any way enrich, but only en- 
cumbers the English language. There is no sense 
in which the verb “to position” is used, in which 
“to pose” will not do just as well or better. 
Besides this, the verb “to pose” is rich in its fam- 
ily relations, such as “to appose,” or place against; 
’ or place together, as type; “to depose,” 
or take away from its position; “to dispose,” or care- 
fully arrange; “to impose,” or place upon; “to super- 
pose,” or place above; and many other compounds. 

Mr. Wood’s sentence would be perfectly accurate 
and much more pure, if it read: “It is left face up 


used, 


even 


“to compose,’ 


in position to be most easily operated 
“pom; .. the mechanism used for the pur- 
pose acting with a gentle, uniform motion to pose 


the matrix with accuracy. 

It is extremely desirable that the English language 
should be kept pure, and not encumbered with a 
lot of useless words, but if there is a real need for 


a new word, I believe all progressive persons will 
unite to give the new word a cordial welcome. 
Rutrer W. Sprincer. 


Fort Schuyler, N. Y. 





Scientific American Prizes for Inventors, 

The Screntiric AMERICAN offers $100 in three prizes, 
to be awarded to the inventor who gives the best 
account of how he conceived his invention, how he 
developed it in actual practice, and how he succeeded 
in selling it. This sum of $100 to be distributed as 
follows: $50 to the best account, $35 to the second 
best account, $15 to the third best account. 

There is no limitation as to subject matter of the 
invention. In invention 
household utensil, a game, a piece of electrical appar 


other words, the may be a 
atus, an improvement in railway construction, a metal- 
lurgical process, etc. The following conditions, how- 
must be observed: 

1. The invention must be patented 

2. The inventor must have actually sold his patent, 
invention have 


ever, 


and the must been commercially in- 
troduced. 

3. The account of the inventor’s success must not be 
longer than 800 words. 

4. The composition, letter, or article must be type- 
written on one side of the paper only 

5. The inventor must sign his offering with a pseu- 


donym, and inclose it in a sealed envelope, upon which 
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the pseudonym is written. A second sealed envelepe 
must be provided, bearing on the outside the pseu- 
donym under which the offering is submitted, and con. 
taining the real name and address of the contestant: 

6. Contestants must address their offerings to Inven- 
tors’ Prize Editor, Screnriric American, 361 Broad- 
way, New York city. 

7. The contest remains open until August 15th, 1910. 
Judges will select the essays which, in their opinion, 
have won the three prizes and give them to the Editor 
of the Screntiric AMERICAN, who will thereupon open 
the sealed envelopes containing the true names of the 
contestants, and notify the winners of the prizes 

8. The Editor of the Screntiric American has the 
right to publish the prize winning articles or letters 
as well as those which may not receive prizes 

9. Unsuecessful letters cannot be returned It is 
therefore urged that the contestants preserve copies 
of their contributions 


+o 
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Renaming Our Navy. 

Ever since the question of having an additicen to 
our navy has been brought up by the Secretary of 
the Navy—and there seems to be no reason why there 
should not be an addition—the Navy Department 
has been put to it to find suitable names for the new 
vessels. 

When the first so-called White Squadron came out, 
the ships were named after the different Stetee and 
cities, and the practice has been followed ever since 
Nevada and the Territory of Oklahoma are the only 
States whose names are not*already applied to naval 
vessels, and all except these have their names applied 
to first-class battleships or large armored cruisers 
except the “New York” and “Texas.” 

The “New York” was brought out in 
of comparatively small size, and is now being made 
ready to be sent to Manila for service as flagship of 
the Asiatic fleet. The “Texas” is a second-class bat 
tleship, now of obsolete type, and was brought out in 
1892. 

When Congress made an appropriation to build new 
battleships, and the question of naming them came up 
for consideration, it was proposed to change the name 
of the “New York,” which was christened after the 
city of that name, to “Manhattan,” and to call one of 
the new battleships by the name of “New York.” 
involved many difficulties 


1892, is new 


Such a change, bowever 
which the Navy Department did not see its way clear 
to meet. The latest suggestion that has 
as to the naming of the new battleships is to rename 
the old “Texas” and give that name to one of them 

It is appreciated that this would meet the approval 
of Texans, who, representing the largest State in the 
Union, would without doubt like to have the name of 
their State given to one of the new 27,000-ton battle- 
ships in place of the present “Texas,” which is of 
only 6,315 tons, and which is now relegated to the 
receiving ship service. 

The renaming of our ships of war has always been 
a sort of nightmare to the department, for upon the 
nearing completion of a new ship, the department 
has been deluged with requests from senators and 
members to have the ship named for their individual 
State or city. 

It is always the rule that there shali be no 
ships of the same name, but there is nothing to pre- 
vent the Navy Department from using @ name a sec 
by the fact that within 
Maine has been used 
destroyed in Ha- 


been made 


two 


This is borne out 
the last ten word 
twice, first on a unhappily 
vana harbor, and now on a battleship. 
—————————_>+0+2__—-- 
Thorium Nitrate in Germany, 


ond time. 
years the 
vessel 


In answer to an inquiry, Consul-General Robert P 
Skinner, of Hamburg, furnishes the following infor 
mation concerning the German thorium nitrate indus 
try and the successful efforts in offsetting the trust 
and reducing the price of the product: 

Thorium nitrate is necessary for the manufacture 
of incandescent gaslight mantles and is produced from 
monazite sand, found chiefly in Brazil and South 
Carolina. How this article, now so indispensable, has 
fallen from $476 per kilo (2.2 pounds) in 1894 to its 
present level of $3.80, and how the manufacturers of 
gaslight mantles have broken down the German thor- 
ium nitrate trust is an important part of the chemical 
industry. The whole thorium industry in Germany 
was absolutely controlled until lately by a syndicate 
composed of members of three firms. A leading Ger- 
man chemist, in a published report, gives the cost of 
production as follows: 

The cost of the chemicals necessary for the trans 
formation of the monazite sand must be estimated at 
about $190.40 to $214.10 per ton of sand 
cate paid approximately $154.70 per ton of 
taining 5 per cent of thoria oxide. Taking 
consideration that the maximum yield is 90 per cent 
the cost of production of one kilo (2.2 pounds) of 
thorium nitrate is about $4.05. The cost of packing 
and agent’s commission wonld bring the price up 
to $4.22. 


The syndi 
sand «on- 


into 
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A COLOSSAL ILLUMINATED ADVERTISING DISPLAY 


AN ANIMATED SCENE IN WHITE AND COLORED LIGHTS 


There are se many electric advertising signs in New the horses are going through all the motions of run- 
York city, and so thickly are they clustered about the ning, their tails and manes are waving in the breeze, 
theater district, that on any night Broadway in this and the driver garments are fluttering, and the 
region presents the app: arance of being illuminated for vheels of the chariot are revolving at such a speed 
ome great carnival n this respect, it surpasses even that the spokes are invisible. A cloud of dust rolls 

e large shore resorts Dominant among these signs up behind the wheels, while at every plunge of the 
is one recently erected on the roof of the H¢ YO! horses the dust is raised by their hoofs. At the ex- 
mandie, overshadowing all others, not or in point of treme right of the display a number of horsemen are 
size, but as a spectacular disp It rey nts a represented as clearing the way and announcing the 
Ron harict race. done in whit | colored lights approach of the racers. The entire spectacle is pro- 

which the borses appear peed around an duced in brilliant colors by means of thousands of 





nouncements of the “leaders of the world” it has been 
made the leader of the world in point of size and num- 
ber of electric bulbs. It rises to a height of 72 feet 
above the hotel reof, and is 90 feet wide. Many seven- 
story structures are not more than 72 feet high. To 
support so huge a sign in safety under all conditions 
of weather it was necessary to build a very strong 
steel structure. One of our illustrations gives a rear 
view of the sign showing this structure. There are 
over sixty tons of steel work in it. At first thought, 
it may seem that undue precautions have been taken, 





The arena showing how the dust cloud Dlusions are produced. Metal frame of the leading horse’s tail. Note the number of lamp sockets required. 
arena at a mad gallo; The main theme of the display small lamps, chiefly of two candle-powe: Above the and that the support for the sign is entirely too 
is t ented by the words placed at the very top of arena is a large curtain on which advertisements are massive. But we must remember that the sign is not 
the sign, namely Leaders of the World One of the dispiayed of various concerns whose goods mark them a skeleton structure, but presents an unbroken area of 
chariots, which appears in the immediate foreground, as the leaders of the world in their special ines. These 90 by 60 feet, against which the wind pressure is 
is represented as being well in the lead of the other announcements are flashed out every few seconds, the enormous. It will be recalled that on the afternoon 
two. The horses, while gallopirg at full speed, never entire series occupying a period of about nine or ten before the opening night, which was June 18th last, 
theless seer to be holding their own without the minutes, after which the series is repeated. New York was visited by a storm of almost cyclonic 
frantic efforts shown by the other two teams rhe To attract any attention in this city, where we are proportions, which was certainly the most severe 
pectator is supposed to be moving around the arena so used to dealing with huge proportions, a display storm that has been experienced in this neighborhood 
with the leading charict, and for this reason the must be of gigantic size, otherwise it will pass un for some time Not the slightest damage was done 
stadium, the arena wall, and the arena roadway appear noticed by the busy throng. In this respect the sign to the sign by the wind or rain, and immediately after 
to be traveling past the horses at high speed. While is not lacking. As it is intended to disp'ay the an- the storm, when night fell, the current was turned on 
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A CULOSSAL ILLUMINATED ADVERTISING DIMFLAY. 











Wiring the roadway. Access to the lamps is had through the boxes. Daylight view of the mammoth advertising sign. 
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and the display was begun without any hitch what- 
ever 

To give an idea of the mammoth size of the sign, it 
may be stated that the length of the tassels hanging 
from the curtain is considerably more than the height 
of a man, that the letters which appear in the curtain 
are four feet high, and that the chariot wheel in the 
foreground is eight feet in diameter. Al- 
20,000 bulbs in the sign, 
Half a million 
70,000 separate 
electric switches 


immediate 
together 
which consuma about 600 horse-power. 
feet of and there are 
electrical connections. About 2,750 

are employed, and the lamps are flashed at the rate 
of 2,500 flashes per minute. A train of eight railroad 
cars was required to haul the sign to this city, after 
which a large force of expert riggers and electricians 


there are electric 


wire is used, 


worked upon it for three months before it was 
erected and completed. 

The aim of the sign is not merely to attract 
the attention of passers-by, but to hold them and 


impress them with a splendid and magnificent specta 
cle, and to cause the public to make special excursions 
to see it. In this respect the sign is a decided success. 
A most careful study of the motions of a running horse 
has been made, so as to make the display as realistic 


as possible. The subject of the illumination, both di- 


Bodies oi the leading team set up for a test., 


rect and by reflection, has received every attention, 
and the general effect produced is such as one would 
expect to find in a theater rather than on so stupend- 
ous a scale out in the open air. As in theatrical dis- 
plays, the scene is staged. In the foreground is the 
curtain on which the advertising is flashed. Three 
feet back is the first chariot. The other charicts and 
the horsemen occupy a third stage, while the arena 
wall and stadium occupy the fourth stage. By this 
means a certain perspective is obtained, which would 
not be possible were the entire sign produced on a flat 
surface, as has heretofore been the practice. 

The method of producing the running effect is as fol- 
lows: The bodies of the horses are stationary. The 
off horse of the first chariot is not provided with any 
legs, though, this is not noticed by the spectator. The 
reason for crippling the animal to this extent has been 
to prevent confusion by a multiplicity of legs in mo- 
tion, for in order to make the scene true to life the 
horses should not move in unison, but should break 
step. The legs of the near horse are outlined in eight 
different posiiions, and these outlines are successively 
illuminated so rapidly that the eye fails to detect 
the change, making the legs appear to be moving as 
if in running. The mane and tail are provided with 
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series of lamps, which are successively lighted in such 
a way as to produce luminous waves representing the 
waving of the hair. One of the photographs shows the 
horse’s tail being fitted with lamp sockets. Even the 
tassels on the harness of the horses are made to move 
in this way. Great care has been taken to prevent any 
mechanical appearance in the running of the horses, 
and instead of preserving a rhythmic movement, the 
motion is made to vary slightly, as it would in real 
life. This is particularly noticeable in the horses of 
the second chariot, which are supposed to be bending 
every effort to reach the leaders, and their running 
instead of being regular, is varied in order to give 
the appearance of an occasional break anu recover, as 
of horses near the point of exhaustion. The garments 
of the leading charioteer flutter and wave in the 
wind in an irregular fashion. Series of lights extend 
from the neck of the charioteer down the folds of the 
toga. The interval between these folds varies, so that, 
as the lights flash up successively, the garment does 
not appear to be moving rhythmicaliy, but to be flap- 
ping wildly, as it would in an actual race. 

One of the cleverest features of the display is the 
production of the dust whirls under the horses and 
One of our illustrations shows a 
this illusion is 


the chariot wheels 


rear view of the apparatus by which 


While the mechanism for producing the electric 
flashes which give the illusion of motion is kept under 
lock and key, it may be said that each moving part is 
separately timed so as to produce the most realisti- 
effect. Thereafter, all the parts are 
so that work automatically 
leading horse’s legs has been regulated to re 
fast, and the ground 


geared together 


they The speed of th 
present a 
beneath him 


horse running very 
is made to move in the opposite direction at a speed 


which represents the ground that would be covered by 
a horse moving at this rate. Not the least effective 
feature of this advertising sign are the torches which 


The flames appear to be bel 


were real fire, 


appear at each side. 
ing forth out of the braziers as if they 
cast. a lurid glare over the whole scene 


the sign is undoubtedly a 


and they 

As an advertisement, 
great for it 
inated display such as they would be eager to pay for 
the privilege of seeing were it placed behind the walls 
resort. The advertisement on t! 


three lines, line being pro 


success, gives the spectators an filum 


of an amusement e 
curtain 


vided with spaces for eighteen characters. As 


consists of each 
in other 
formed 


letter signs, any letter of the alphabet may b 


in any of the spaces if the right type bar is used 
to make the electrical connections to the lamps in this 
space. The letters are unusually well-formed, ther+ 























produced. Rows of electric lights curved to conform 
to the dust clouds are placed behind opalescent glass 
The lights are successively flashed, causing the eye 
to follow the luminous waves and thus appear to be 
watching the actual motion of the dust clouds. The 
apparent motion of the roadway is similarly produced 
by means of lights placed behind opalescent 
The lights are arranged in radial rows, and as these 
rows are successively illuminated, waves of light ap 
pear to be traveling around the roadway in a dire« 
tion which is the reverse of that which the chariots 
are pursuing. By having the rows of lights arranged 
radially, the circular form of the track is brought out. 
The arena wall behind the leading chariot also appears 
to travel with the roadway. It is illuminated by 
means of small bulbs which outline the upper edge 


™ 


glass. 


and also the wreaths suspended from the wall. he 
face of the wall, however, is lighted by reflection. 


Rows of high-power lamps placed behind the charioteer 
concentrate their light upon one side of the wall, and 
in this way a high light is produced, which gives the 
illusion of a convex surface. This method of shading 
a surface by means of electric light, just as an artist 
round surface by means of different 
work. 


would shade a 
tints, is something quite unique in sign 


A massive steel structure of 60 tons weigh’ supports the display. 
A COLOSSAL ILLUMINATED ADVERTSISING DISPLAY. 


being practically no distortion. The flashing of the 
” 


signs, as well as the entire display, is effected abs 
lutely automatically. 
~ ee 
Sleeping cars for electric railways were introduced a 
few years ago by the Illinois Traction System, whi 
has maintained a regular service between Springfield 
and St. Additional 
built vet ween 
these embody several new features. The 
are of the Holiand type. The new 


Pullman type, but having the sections separated by pe! 


Louis. cars have recently been 


for a service Peoria and St. Louis, and 
former cars 


cars resemble the 


manent transverse partitions. An important featu 
is that the passenger, arising in the morning, car 
fold the berth against the side of the car, and a folding 


chair in the open space then facilitates his toilet. The 


upper berths have large windows, extending up to the 
eaves of the roof. Each bert! 
rent being supplied by storage 
locker for watches, jewelry, etc. 
and at 


has electric lights (« 
batteries), and a smal! 
Permanent partitior 


separate the sections, night the 


shut off from the center aisle by curtains. The car 
are not equipped -with motors, but will be hauled as 
trailers, thus eliminating noise and vibration due to 


the machinery. 
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cks under their own steam or 


i le led to facilitate the passage o 


i to shorten the time of transit, by tl 


towing locomotive 


the all, 21 feet thicl which separates 
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NOVEL ELECTRIC TOWING LOCOMOTIVE FOR CANAL LOCKS 


BY HERBERT BRACKETT 


machine! for the operation of the lock gates 
considering numerous projects the directors 


anal adopted a solution of the problem which 


1 by he Allgemeine Elektricitaets Gesell- 


The isual type of locomotive is abandoned 
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vo canals and forms the north side of the gre 
as constructed in such a manner that it could |} 
is a rai i The employment of a locomotive 
e commo sed for such purposes, however 
prevented by several difficultic of construction 
pe illor 
l order to b able to tow a vessel in 
inal with suct 1 ocomotive it would De 
to lay two tracks, one on each side of the 
ind nnect ther b a vitch This would 
increase I he thickness 
gth of the whole ip of the wall and a cor 
ng nerease i Os 4 still mo serious obstacle 


vas presented by the occupation of much of the 


lustrations ru ol 


re spond 


the entire width of the viaduct is free from 


single rail is laid on each side, so near the edge 


sts on the thick stone facing of the wall. The 


odd-looking four-legged locomotive shown in the il- 


the wide gage track formed by 

rails The bridge or transverse portion ot 
locomotive which carries the electric motor, is 
enough to clear all the lo machinery and 
as vell as the electric ight poles which also 
the trolle wire The power is transmitted 
wheels by shafts and bevel gearing, and the two 


on each side are coupled together, so that ail 


wheels act as drivers. The required tractive ef- 
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The locomotive in operation. 


A NOVEL ELECTRIC TOWING LOCOMOTIVE FOR CANAL 
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fert of 3,300 pounds was easily attained in the trial 
trip, and the motion of the locomotive is remarkably 
steady and uniform. The current is automatically cut 
off when the load exceeds a certain limit The motor 
is operated by a tri-phase current of 220 volts, obtained 
by transforming a 7,000 volt tri-phase current, sup- 
plied by the municipal electrical station. The trans- 
forming station is on land and is connected with the 
trolley wire and the lighting circuit of 36 metallic 
filament lamps of 50 candle-power by watertight ca 
bles, passing through one of the locks. Each side of 


the locomotive pro- 
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position consisting of a crystalline mass, with the ad- 
dition of oils which are miscible with water, has re 
cently been patented in Germany. The oil covers each 
individual crystal so that its lubricating action is not 
confined to the surface, but permeates the entire mass. 
A floor of concrete, hard wood, or other suitable ma- 
terial is covered with the crystalline mass, either in 
the form of tiles, the interstices between which are 
filled with the hot saturated solution of the same ma- 
terial, or in the form of layers, produced by pouring the 


same solution on the floor The composition consists 
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tion. When the composition, which should be several 
inches in thickness, has hardened, its surface is 
scraped and treated with water or steam, as is done 
in the case of natural or artificial ice. This imitation 
ice is superior to artificial ice, because its maintenance 
requires no complicated machinery and very little ex 
pense. It is only necessary to fill with the hot solution 
any cracks which may form and to polish the surface 
with a scraper and steam or water from time to tims 
The small amount of the material which is abraded by 
the skates can be collected and used again rhe same 

process can be employed 


with suitable modifica 





vided with a _ reversing 
controller, and with a 
separate controller for 
the electric winch which 
operates the tow line on 
that side The two 
winches are in the trans 
verse part of the locomo- 
tive, and the tow lines, 
which are more than 300 
feet long, issue from the 
projecting ends of this 
part. This unique rail- 
way and locomotive were 
completed and put _ into 
operation in September, 
1909 
>+e +> 
A Substitute for Ice in 
Skating Rinks, 
Che sport of skating can 


be enjoyed in arm 


weathr, either by using 


roller skates, or by pro- 
ucing an ice surface by 
refrigerating machines 
Both of these methods 
are now used A third 
possibl solution of the 


problem consists in pro 
ducing a material which is 








for the preparation of in 
clines for coasting 
tobogganing 
eee 

A combined urb and 
gutter of concrete is in 
at Dayton, Ohio, and is 
composed of 1 part Port 
land cement and 3 parts 
sand, and is made in blocks 
of uniform length, not ex 
ceeding 7 feet. The blocks 
rest upon a gravel base, 6 
inches thick, in which is 
laid a 3-inch tile drain 
where necessary. Ths 
width of curb is 6 inches 
and the distance from its 
top to the gutter from 6 
inches to S inches The 
depth of the block is from 
12 inches to 14 inches, and 
the width of the 


from 12 to 24 inches rhe 


gutter 


old specifications, accord 
ing to Mr, F. J. Celiariu 
city civil engineer, provid 
ed for the usual form of 


concrete curb and gutter 








mooth as ice, 


as hard and 
but remains solid at sum- THE NOVEL ELECTR 
mer temperature Such 

material can be made by mixtures of various sorts, 
but the surfaces so prepared in most cases offer too 
much friction for the use of ice skates. A coating of 
oil, or tale, does net last long, as the skates soon cut 


rough sub-stratum A com 


ar 


and expose the 


AN | 


Many descriptions have been given of the boomer- 


ang, that remarkable weapon of the natives of Aus 
tralia, which possesses the strange property of return- 
ing to the thrower, after having described in the air 
a series of erratic curves, which unfortunateiy have 
not yet been fixed by instantaneous photography. The 


Australians use boomerangs of various types, not all 


IC LOCOMOTIVE BY WHICH VESSELS ARE TOWED THROUGH THE BREMEN LOCKS. 


of magnesium chloride, alum, boric acid, soda and a 
little strontium nitrate, which is added for the pur- 
pose of fixing any excess of water. Fats or oils which 
can be emulsified with water are added to the mixture, 
as stated above, for the purpose of diminishing fric- 


 ¥ 2 


BY WALTER LANGFORD 
of which return to the point of departure In par- 
ticular the war boomerang, which is much larger than 
the hunting boomerang (4 feet in length, in the 
Arunta tribe) does not return to the thrower, but 
r twice on the ground before 
striking the enemy in its whirling flight. Some of the 
hunting boomerangs are also simple projectiles, while 


merely ricochets once <¢ 


BOOM E RA 


composed of a 1 } 6 
concrete core and a 1 2 
facing 1 inch thici It 


was fouad that the cement 
facing did not adhere properly to the concrete cere 
and would peel off, leaving the concrete backing ex 
posed The new form of gutte how 1 
be highly satisfactory and costs ver little 


the one formerly used 
N C 
i | ? 


others return to the point of departure if they fail 
to strike the quarry—a bird on the wing 
The Australians also employ a boomerang which re 


for example. 

turns after having traversed a distance of from three 

hundred to five hundred feet and which may be con- 

sidered merely as an instrument of sport. To the same 
(Concluded on page 389.} 


























Fig. 1.—The start. 


Fig. 3.—The finish. 


THE FLIGHT OF THE “CURVA,’’ AN IMPROVED BOOMERANG. 


Fig. 2.- The turning point, 
Redrawn from La Nature, 
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INTRODUCTION 


As actions speak louder than words, so is the ma 
al 1 better entertainer than the story ‘ \ 
his command the mptiness of dark! 
peopled vith a thousand demon which al nd a 
tor 1, and hen his audis eps off to t 
pui he vers ve! heir head ind 
[rig f what t i 
snown mysteriou tnil t Set 
before \ rd thing t! mot explain—and the 
performer has won for himself a certain prestige and 
respect which he probably could not have secured in 
ul iit va 
rhe resid ntertainment or tho after-dinner per- 
forman is not Dy any means the only occasion her 
the lever one in the art of magic reaps his reward 
At schoo r college, in the office of the store, or at the 
ib, he can increase his popularity, assure his reputa- 
tion as an entertainer, and by his ability to “queer 


those generally considered wiser than himself, obtain 


ul lvantage over them that in few other ways could 


secured as easily, quickly, and cheaply 


The tricks in this series will appeal to all. They 
equire no complicated apparatus; in fact, anyone with 
ordinary mechanical ingenuity can make all the appara 


from common objects which are to be found in 
household, and by the use of the simplest tools 

1 as ja knif hammer scissors, gimlet t 

eedles, hread, bees-wax, and mucilas 

ly obtained 


quisites ¢« 
So many 7” the magical tricks illustrated and 
described in present-day literature require such intri 
ate and expensive apparatus that the would-be ma 
gician is often discouraged at the start, and forsakes 


without further investigation a field that might ho 


out for him a very brilliant future Owing to the 
treme simplicity of the apparatus required 

lection, the expense and labor of making the arti 
are a minimum, being well within the mear il 
i iityv or tne average school-boy 

Practically all of the tricks can be shown to adval 
tage after one or two rehearsals. Care has been ta 
not to introduce sleight-ef-hand tricks requiring su 
skill of manipulation that prolonged practice is meces 
sary before they are available To be able to realize a 
once the reward of one’s labor, is one of the chief ad 


aniages of this collection. With this purpose in 
ng part of any trick, no matter how simple, is assumed 
to be already familiar to the reader, but each part i 


thoroughly described, and when necessary, illustrated 


So cunningly are most of the tricky little devi 
iesigned, that the quickness of the hand plays practi 
illy no part in deceiving the eye; in other words, the 

apparatus when made according to the directions, em 
body such skillful applications of the principles in 
d, as te make the presentation of the tricks ex 


remely simple and well adapted to amateurs. In con 
nection with the instructions, bear in mind that su 
cess in this art depends largely upon a strict observance 
of the following rules: 

First Never tell your spectators in advance what 
you are going to do. If they are forewarned, they will 
ly’ study out the cause 

Second Never perform the same trick twice in one 
evening before the same audience It not only loses 
half its effect by repetition, but the spectators having 
just seen the trick performed will know what to ex- 
pect; the result will, therefore, be the same as would 
follow the non-observance of the first rule. 

Third Enter heartily into the spirit of the part you 
are performing Foree yourself to believe im your 
marvelous power as you would have your audience do, 
and you wil! achieve an almost unlimited mastery over 
their imaginations. 

Fourth Never get “rattled.” Perform the trick 
easily, quietly, and gracefully. If asked to repeat a 
trick, do not flatly refuse to do so, but promise to re- 

eat it later in some other form. Let the “other form,” 

owever, be based upon entirely different principles or 
lothed in a totally different garb. If unsuccessful in 
performing a trick, smile cheerfully and attribute it to 
the moon being in the wrong quarter or to a littl mis 


inderstanding between two of your “controlling 


In preparation, arrange the tricks in a series of 
groups, with the first in each comparatively simple, and 


for the 


of such a nature as to prepare the audience 
greater marvel to follow. Fach trick should depend 
upon a different principle than the one preceding, and 
there should be an interval of about two minutes be 


tween them, preferably filled in by music, to allow the 


performer sufficient time to make the necessary a! 


AND 
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HANDKERCHIEF 
BY W. H. RADCLIFFE 


ments The programme should be worded in the 
est possible terms, so that the actual effect of the 
ent tricks will net be revealed beforehand 

NO. 1 THE DISAPPEARING DIME. 

Of all American coins the dime is, perhaps, the one 
most easily gotten rid of, magically, yet seldom can 
it be made to disappear so neatly and completely as 

following trick 

The apparatus required consists of a white unruled 
piece of writing paper a, Fig. 1; a dime d; two iron 
rings, b and c, each about one inch and a half in diame- 
ter; and a piece of white cardboard e, one inch and a 
half square, marked with the “skidoo” nnmber, 23 

Almost any small iron rings of round section will 

the purpose so long as both of them are of the 
same size If they cannot be found in the house, the} 
may be purchased at a hardware store for a penny 
apiece Cut the cardboard e so that its length on each 
side is the same as the outer diameter of tne rings, 
whatever that may be. If a calendar is available, cut 
the number 23 from it and paste it on the cardboard, as 
such figures look much better than those drawn by 
hand 

The only other preparation for the trick consists in 
pasting across one of the rings, c, a piece of writing 





paper 8, having the same color as a. The best way of 





: } nsists in cutting out a somewhat larger 
iper than will cover the ring, placing this on 
1 flat surface, covering one side of the ring c with 
cilage and laying it, this side down, upon the paper 
a 














Fig. 1.—APPARATUS FOR USE IN TRICK OF THE 
DISAPPEARING DIME. 
m 
i on Seen ie 
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Fig. 2.—DEVICE USED IN TRICK OF CHANGING 
HANDKERCHIEF INTO A FLAG. 


When thoroughly dried, cut the surplus paper from 
around the ring, so that none will be visible about the 

ides when the ring is resting with its paper side down. 

In performing the trick, the dime b is placed in full 
view of the audience upon the paper a, which previously 
has been laid on a flat surface with the prepared ring 
c resting upon it, papered side down. The cardboard e 
is then laid across the top of the ring c, its numbered 
side uppermost, and upon this’ the other ring Db is 
placed. The structure thus formed is next raised and 
placed upon the dime. After a few waves of the per- 
former’s hand across the pile, accompanied by his 
command of “Skidoo!” he removes first the upper ring 
b, and then the cardboard e, laying both on the paper, 
near the ring ec. 

To all appearances the dime has vanished, for it 
cannot be seen through the umder paper-covering of 
the ring c, and as this covering is not distinguishable 
from the paper a beneath it, none except the performer 
knows the reason. 

After the dime has thus been made to disappear, it 
can be brought back without any perceptible decrease 
in its face value. Covering the ring c as it rests in its 
innocent-looking position over the dime, with the card- 
board (now turned with the “skidoo” number out of 
ight) and the ring b, the performer exclaims, “Come 
back!” Then raising the entire combination of rings 
and cardboard off the dime and placing them on an- 
other part of the paper, he shows that the coin has 
obeyed his command. 
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TRICKS 


NO. 2. CHANGING A HANDKERCHIEF INTO AN AMERICAN 
FLAG 

Notwithstanding the title of this trick, it is necessary 
to procure the flag, which should be a small one— 
about eight by twelve inches—preferably of silk, be- 
cause this material can readily be compressed into a 
small space. If such a flag cannot be obtained, a col- 
ored or dyed handkerchief conforming to the require- 
ments may be substituted. 

A simple and satisfactory device for holding the flag 
at the beginning of the trick, and afterward causing the 
handkerchief to vanish, can be made from a two-inch 
length of pasteboard mailing tube about one inch in 
diameter. Through diametrically opposite sides of this 
tube ¢, Fig. 2, midway between the ends a hair pin bent 
as shown at c should be inserted for about one-quarte1 
01 an inch, and the ends of the pin bent over as at m 
and n. 

The loop at the middle of the pin provides a means 
of fastening the device to an elastic rubber band e, of 
such length and elasticity that when the free end! of e 
is looped around the suspender button on the left side 
of the performer’s trousers, the tube can be brought out 
in the left hand in front of the body, but when released 
will quickly fly back out of sight under his coat. A 
convenient form of loop to make in each en: of the 
elastic band is that shown at a. Although but one elas- 
tic band e is shown in Fig 


2, it is perhaps advisable to 
use two, side by side; these should be about two inches 
long and not very thick. Not only is there greater 
range of movement with a given elasticity when two 
elastic bands are used in place of one, but there is less 
liability of the trick being spoiled by the breakage of 
the elastic. 

Before commencing the trick loop the free ends of 
the elastic bands around the suspender button as pre- 
viously explained, and tuck the flag in one half of the 
tube so that it is completely inclosed, with its center 
near the center of the tube and its edges near the end 
of the tube. Allow the tube thus loaded to hang from 
the elastic bands, under the coat, the loaded end upper- 
most. While procuring from the audience a lady’s 
handkerchief, on account of its smaller size, ‘ecretly 
gain possession of the tube in the left hand. 

Standing with the left side toward the audience, 
spread the handkerchief over the left hand, now raised 
in front of the body and surrounding the tube, and pro- 
ceed to tuck in the open end of the tube the handker- 
chief, center foremost. Tell the audience that by sim- 
ply passing it through the hand as shown, the elec- 
tricity in the hand transforms the handkerchief into a 
beautiful flag. 

With each portion of the handkerchief inserted in the 
upper end of the tube, pull out from the lower end an 
equal amount of the flag, so that the effect is as ex- 
plained to the audience. 

When all the handkerchief has been well tucked in 
the tube, arrange se that there yet remains a portion of 
the flag in the other end of the tube. Remove this por- 
tion with the fingers of the right hand under cover of 
the left, and tuck it in the left hand alongside of the 
tube. This enables the tube to be gotten away before 
the audience begin wondering where the handkerchief 
has gone. A few movements of the right hand as if 
to tuck in the last remaining traces of the handker- 
chief, after the tube and handkerchief have sprung 
back, greatly add to the effect. 

The moment the grip of the left hand on the tube is 
released, the elastic band or bands pull the tube back 
out of sight. The bands when in use are screened from 
the audience by the left arm, so that they are not 
noticed. Let the performer give a slight cough as the 
tube flies back, to smother any suspicious noise made by 
the recoil of the sands. When the performer opens his 
left hand to show that he has the flag but no hand- 
kerchief, the astonishment of the spectators is ample 
reward for his efforts. 

(To be continued.) 
—> - 6+ 

Before the American Electrochemical Society a paper 
was recently presented by Prof. Samuel A. Tucker and 
Mr. Farel L. Jouard on “The Electrolytic Preparation 
of Magnesium.” Magnesium can be obtained by elec 
trolysis of its molten chloride in the presence of po- 
tassium chloride, but the bath is troublesome and ex- 
pensive to prepare. Electrolysis of magnesium fluoride 
with additions of other fluorides for dissolving oxide 
of magnesium give practically no metal, and there 
seems to be no direct solution of magnesium in such 
molten compounds. Alloys of magnesium with alumin- 
ium or copper are easily made by electrolysis with the 





use of a chloride bath. 
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ELECTRIC-LAMP HEATING AND COOKING DEVICES. 
BY FRANK C, PERKINS, 

As seen by the accompanying illustrations and draw- 
ings, some most interesting and unique electric heating 
and cooking apparatus, using incandescent lamps for 
supplying the necessary heat, have recently been de- 
veloped. 


By means of the ordinary carbon filament lamp of 








Fig. 1.—INSTRUMENT STERILIZER. 


4 watts per candle, of low lighting efficiency, say about 
5 per cent, and of high heating efficiency of about 95 
per cent, a simple, cheap, and efficient electric heating 
and cooking apparatus may be made at home, whereby 
food may be cooked and materials heated to tempera- 
tures of 300 deg. F. or thereabout, with the least possi- 
ble loss in heat 

The with the apparatus 
moved from the lamp and be placed in the dish pan and 


utensils used may be re- 


washed with the other dishes in a home without in- 
jury In fact, a dozen different utensils may be em- 
ployed in turn, with only one or two electric lamp 





Fig. 2.—SHAVING CUP. 


heater units, thus reducing the cost of electric heater 
units, and keeping the cost of the electric heating equip 
ment at a very moderate for a large number of 
very serviceable and convenient devices 


sum 


In the barber shop the electric tubular lamp heater 
for sterilizing (Fig. 1) and the 
(Fig. 2) may be advantage. 
iron heater (Fig. 3), 
tric 
desired. 


razors shaving 
The curling- 


as well as the sterilizer and elec- 


cup 
used to 
shaving cup, may be utilized on the same base if 
The dentist or surgeon may sterilize his in- 
struments at slight expense, the same heater being util- 
ized for other purposes. 

The cost of construction is low, as ordinary tin uten- 





Fig. 3.—-CURLING-IRON HEATER. 


sils can be employed, with dredge cans inserted in the 
bottom as a heat-absorbing shell, and the whole then 
either nickel plated or copper oxidized if desirea. 

It is well known that water is a good insulator of heat 
when circulation is interfered with, and it is also a 
great absorber of heat. For instance, a test tube sev- 
eral inches long, filled with water, may be held in the 
hand without discomfort at the lower end, while the 
water in the upper portion may be boiling at 212 deg. 
F. from the heat of a Bunsen burner flame. 
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In ordinary steam cookers and other similar devices, 
where a considerable quantity of heated in 
order not to boil dry, a considerable amount of heat is 
wasted when the cooking has been accomplished, by 
throwing away this large amount of water which has 


water is 























Fig. 4.—ELECTRIC VAPOR-COOKER. 


absorbed an enormous amount of heat. Again, all of 


the water must be heated to the temperature of 212 


deg. or thereabout before any of it will boil, when the 
heat is applied from the bottom in the ordinary 
manner 

For cooking itself the actual amount of heat re- 


quired is very small as compared with the heat lost by 
radiation on a stove, and absorbed by the water, which 
is discarded after the cooking has been accomplished 
vapor with incan- 
4 and 5, 


In the electric steam and cookers, 


descent lamps, as seen in Figs it is only neces- 


eet |} 
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Fig. 5.—ELECTRIC “ FIRELESS COOKER.”’ 


sary to heat a small film or thin layer of water to the 
boiling point, or the steam aris- 
ing from this small amount of water doing the cook 
ing in the steamer, while the rest of the water is at a 
much lower temperature, 


thereabout, vapor or 


and is utilized as a source of 
supply or storage, while it is, at the same time, absorb- 
ing heat that is ordinarily wasted by radiation. 

The principle utilized in the ordinary fireless cooker 
is that the vast amount of heat absorbed by a body of 
water, when brought to the boiling point, is given up to 





Fig. 6.—DISH WARMER. 


the food to be cooked, when the whole is inclosed in 
a chamber well insulated by straw, asbestos, or other 
material, which prevents the heat from escaping to the 
outside of the cooker. It is well known that dead air 
space is one of the heat insulators, this is 
taken advantage of in the electric fireless cooker here 
shown by providing air chambers and outer shells with 
air spaces between the same for retaining the heat, the 
water boiling in the center, while the outer shell is 
comparatively cold. While with the ordinary fireless 
ccoker the heat is all first absorbed by the water heated 
on the stove, and then given off to the food during the 
night, the electric cooker applies only a small amount 


best and 
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of heat electrically, and continuously, for a consider- 
able length of time, the food being hot and ready for 
service immediately in the morning. With the ordin- 
ary fireless cooker, not only must outside heat be ap- 
plied to boil the water in the first place, but the food, 
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Fig. 7.—COFFEE PERCOLATOR 


while thoroughly cooked, must often be reheated a 
trifle in the morning before serving. This is a great 
annoyance, and the food might almost as weil be di- 
rectly cooked at once by ordinary means. 

The electric vapor or steam cooker illustrated in 
Figs. 4 and 5 consists of a heat-insulating slate base, 
on which is mounted a porcelain electric heating lamp 
support, with electrical connections, the novelty of 
which consists of a porcelain cylindrical support, with 
a white surface for reflecting the rays from the heat- 
ing lamp to the black-lined metal heat-absorbing shell 
which it supports. On the outside of the base the heat 


SS 
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Fig. 8.—-CEREAL COOKER OR GLUE POT. 


from the electric lamp is absorbed by the inner black 
surface of the metal shell, and is communicated by 
conduction to the water surrounding this shell, which 
is in a cylindrical or cone-shaped chamber, containing 
only a thin of water, that may therefore be 
quickly brought to a steaming temperature 
the drawing, an additional air 
chamber is provided, surrounding this layer of water 
which is acting as a heat insulator, to prevent the rapid 
transfer of heat from the steaming water to the stor- 
age water in the outer surrounding chamber. Water 
from the reservoir is admitted through a hole into the 
hot-water chamber, and is forced in by the heated air 


layer 
As may 


be seen in or steam 


in the upper part of the reservoir, also by the passage 
of heated air or vapor through the hole near the top 
of this chamber surrounding hot-water cylinder 
Outer shells are provided to furnish heat insulation 
and retain the heat within the cooking apparatus; 
as the water is vaporized in the hot-water cylinder, it 


and 





Fig. 9.—EGG POACHER AND TEAPOT. 


of the increased’ 


pressure in the water storage chamber. 


is continuously replaced on account 

Another arrangement of the electric cooker steamer 
retains the principal feature of a thin shell, an insulat 
ing air, steam, or vapor shell chamber, and an outer 
storage chamber, the latter three being formed by a re 
movable double cylinder, pressed down into the water, 
and forcing the same into the 
cylinders and into the steaming water layer 


between the 
An elec- 
tric coffee pot has been designed along the same lines 


space 


the lamp heating the thin film of water, which rises 
through the coffee jn the perforated receptacle at the 
top, and circulates down along the outside wali of the 
coffee pot 

As only a small amount of water is required for 
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CARRYING WATER WITH THE HELP OF A HOOP 
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frame together and pin it, bolting the 


tongue on 
olidly If you can get three 
axles, do so; if not, make hardwood boxing G, using 
mortise and tenor onnections F where t joins the 
member D N ut the frame over the two sections 

the axles in the boxes and fast 
» that they cannot come out Attach an 
ng-machine seat H to the frame, so the driv- 


ght will balance the tongue and take the weight 














h ro further strengthen the frame 

best to have four corner irons J made with four 

es in each to bolt into the corners, making all solid; 
hen the roller ill be complete Anyone who is at 


ill handy with tools can make a good one in a day I 
have ne that was made six years ago, and it is just 
as good as a $35 roller 
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EASILY CONSTRUCTED ELECTRIC TOASTER, 


An electric toaster can be made at a ist of less than 

a dollar, and thout mu ‘*, Which will never 
| ve Vv serviceable The following are the 

I ssal materials 4 piece of asbestos wood ~ by 7 


by 17 inches; 22 screws, and 4 stove bolts with 8 nuts 


If asbestces wood cannot be obtained, use slate of the 


same size and a thick piece of sheet asbestos 14 


< 


6% inches. In this case, 26 stove bolts and 30 nuts will 


be required. The other materials necessary are 2 bind 
ing posts, a piece of wire netting (not soldered) 14 by 
inches, 5 or 6 feet of flexible lamp wire, 1 lamp 
plug with fuse, about 40 feet of No. 20 German silve1 


nsulators about half an 


is used the first thir necessary is to bore 


holes through it with an awl at the points indicated in 
Fig l The two rows of bracket marked 


holes in 


i are 5% inches apart, and each hole should be sepa 
rated from the next by a space of 1% 


inches Ihe 
holes B are I 


adapted to receive bolts, by mea 
or which a piece of wood is clamped down on the 
keep the 


lin Fig. 3. The 
vhile the 


Siate and asbestos to asbestos in place 


is indicate holes ( are required for a 


nair of binding posts holes D are used to re 


ceive four bolts, which serve as legs for the toaster 
l holes marked A are idapted to receive bolts F 
h fasten the nsulato to the base If asbestos 

od is obtainable it w be unnecessary to drill these 





insulators may be held in place by means 





been prepared, the German silver 


wire is annealed by passing it through a flame until 
t is red hot, but before annealing, it should be wound 
n a long spiral spring by coiling it about a heavy 


Vire or nail he coil is now laid on two bricks, and 
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ELECTRIC TOASTER OF SIMPLE CONSTRUCTION 


metal boxings to fit the 


JULY 9, I9QI0. 


the current is passed through it If it remains black, 
To find the 
right length, one of the wires through which the cur- 


although it gives out heat, it is too long. 


rent is conducted is moved along the coil until a place 
It should 
hotter than this. At this 
point the coil is cut off, and then it is stretched out 
ength of 12 feet. 


is found where the spring remains a dull red. 
not be allowed to become 


to a One end is secured to one of the 
insulators at the end of the row, and then the coil is 
passed back and forth about the insulators from one 
row to the other. At each insulator the coil is stretched 
out, so that it passes, as a single strand, about the in 
sulator The 

holes EF to the 
nected to the 


ends of the coil are carried through the 
under side of the base plate, and con- 
binding posts C. 

The toaster may now be tested by connecting it up 
to a lamp socket, using a 5-ampere fuse wire in the 
plug If everything is satisfactory, the wire netting 
may be placed over the insulators and fastened down 
at various points by means of the bolts F, which are 
insulators, and then 


inserted again through the wire netting 


temporarily withdrawn from the 
on +++ — 


HOLDER FOR BROKEN SAW BLADES. 


N. 


When the blade of a hack saw is broken—and every 


one knows that they break very easily—it is usually 


thrown into the scrap heap, because there is apparently 
no further use for it. The break may occur at the very 
blad« 


perfectly serviceable were there some method of mount- 


end of th leaving a long section that would be 
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HOLDER FOR BROKEN SAW BLADES 
ing it in a saw handle. The accompanying sketch shows 


a very simple method of doing this. Take a piece of 


end of it 
so that it may be driven into a wooden handlé Three 
drilled in the band iron, and threaded 
A second piece 


drilled with holes to mate 


by \& band iron, 1414 inches long. Taper one 
holes should be 
as indicated in the sketch of band iron 
12 inches long should be 
the tapped holes in the 


other piece The two plates 


are then clamped together by means of screws, and 
provide a pair of jaws between which two saw blades 
may be gripped Any serviceable length of saw may 
thus be utilized for making shallow cuts 
--e-o 
A CONVENIENT DRAWING-BOARD. 
Y t Vv, NIEMAN 


HAUN 


drawing board thumb 


other 


A wooden with T-square, 


tacks, and the paraphernalia, is too heavy and 
clumsy for quick or intermittent use The carpenter 
machinist, or the man whose work is mostly at a busi- 


ness desk, cannot find space or opportunity to set him- 


self seriously to mechanical drawing, and the result is 


a free-hand sketch which it takes time to explain to 
the workman, and which often leads to mistakes or de- 
mands for more time-wasting explanation 


The writer has found a board such as illustrated 


herewith to be of immense value It can be constructed 








A CONVENIENT DRAWING BOARD. 


in about fifteen minutes. Procure a good, heavy piece 
of straw-board of convenient dimensions, and along one 
side glue a smooth-edge of wood one-eighth inch thick 
and about half an inch or a full inch wide A paper 
clip at the top and two triangles complete the equip 


ment. No thumb-tacks will be necessary; for if one clip 
does not hold firmly, two certainly will One of the 
triangles should contain 60 deg. and 30 deg. angles, and 
Which will be 


equipment for all classes of 


the other two 45 deg found a 


angles. 


handy work. There are 
many really fine points about this board which cannot 
be appreciated until tried, and the well-equipped profes- 
sional draughtsman who may be inclined to sniff at 
anything so simple would be wise to restrain his scorn 


until he has seen one in use. 
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: ‘a , cael w diameter of the circle is equal to the side of : p-dabgeaey , : 
I 1 iclenth rate Oo : , th ' ak fe A production rhe onl eriti m tha uld 
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of any patent in the foregoing list r patent 
in print issued since 1863, will be furnished from 


this fice for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., Ine., 361 Broadway, 
New York 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the /fore- 
going list. For terms and further particulars 
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38.) | 
bottom in a depth In such 
work the spoil can be dumped into cars| 
both at the levels. 

At the 


has shown 


(Concluded from page 


of 50 feet. 


upper and lower 
mat hine| 


brickfields the 
more than ade- 
so that an oppor-| 


Pillinge 
itself to be 





requirements, 
been available to test its 
normal working 
operation per 


juate for 
tunity has not 
naximum output Its 
however is one complete 
capacity of the 
bucket is double carrying 
used, so a special dividing hop- 
beneath which the 
the bucket dis- 
In this manner, 


minute In this case the 
that of the 
vagons 
per has been evolved, 
wagons are run, and 
harged into the hopper 
dredger arm enables 
filled to their maxi- 
capacity In particular in- 
machine is able to fill 400 
wagons, each of 1% yards, repre- 
tons in a single shift. This 
including both excavat- 


each swing of the 
two wagons to be 
mum this 
stance the 
cubic 
senting 700 
means the supply, 
ing and loading, of sufficient clay to pro- 
week at these 
constitute a 
machine. 
naturally 


duce 1,500,000 bricks per 
which is stated to 
output for any 


the machine 


works, 
record single 
The capacity of 
varies according to the nature of the ma- 
terial existing 
facilities tor disposing of the spoil. While 
operation per minute at 


to be excavated, and the 


the one complete 
first sight appears somewhat slower than 
there is the compensating 


the usual plant, 


that a bucket of larger capac- 


1dvantage 
used, in addition to the fact 
the cutting 


always the 


ty can be 
that owing to the depth of 


bank 


ertainty of filling the 


there 1s 
bucket to its maxi 


face of the 
1um. The plant has been in service for 
months and has proved the means 
confronting the 
obtaining 
of top and 


some 
of solving a problem 
owners for some years past, of 
omplete and uniform mixture 

In addition the 


bottom clay in one cul 

system is very clean in its work, so that 
here is no further clearing at the foot 
of the bank necessary before advancing 


the machine. The simplicity of the con- 


rol of the various motions is also such 
that one engineer can manipulate the ex- 
avator with complete ease 


——__ oo ——— 
AN IMPROVED BOOMERANG. 


(Concluded from page 31.) 


ategory belongs the cross-shaped boom- 


erang, which is used by several tribes and 
which an English inventor, A. Dashwood 
Lang, has succeeded not merely in imitat 
improving to a remarkable 


Australian 


ing, but in 
degree The cross-shaped 


boomerang is formed of two strips of 


wood, one six and the other eight 
fastened together in the form 
of a cross and with theit into 
a series of curves of about 120 degrees. | 
After throwing this 
boomerang for Dashwood 
form, 


which 


hard 
nches long, 
edges cut 
having practised 
many’ years, 


Lang has invented an improved 


greatly superior to its prototype, 
he calls the 
In appearance the 


“curva.” 

curva is only a 
cross with its length one-third 
rreater than its width, tut this simplicity 


wooden 
of form is only apparent, as anyone can 
himself by constructing a simple 
proportions and throwing 
accomplish a flight not ex- 
feet, and will not return 
When the on the 
hand, is thrown at an object 100 
feet distant 


prove to 
ross of these 
it It will 
eeding seventy 
to the thrower curva 
other 
it will graze the object, then 
Swerve to the left (if thrown with the 
right return to the hand of 


curva, the 


hand) and 
the thrower In throwing the 
end of the long arm is held between the 
thumb and index finger, and the plane of 
the cross is kept vertical. As soon as it 
leaves the hand, it begins to turn toward 
the left and gradualiy 


zontal position, at the same 


hori- 
rotating 
velocity of 
increases, and attains 
its maximum at the when the 
reaches the top of its flight, and 


assumes a 
time 
rapidiy in its own plane The 
rotation gradually 
instant 
curva 
begins to descend and to return toward 
the floor. The 
illustrate 


accompanying photographs 
strange 
launching of the 


three stages of this 


flight Fig. 1 shows the 


course Fig 
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mile Endurance Contest held by the New Jemey 
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formance of 65 contestants. 
The YALE =. as usual— achieved 


perfect score. 
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after it has 
goal and has com 


mysterious 
turned round the 
menced its 
shows the completion of its return to the 
hands of the thrower 

This interesting scientific toy 
vast and vague 
with the 


projectile just 


return journey, and Fig 


suggests 
possibilities In com 
boomerang 
the sporting 
meeting 
curva 
presents the great advantage of not re- 
quiring long practice. A 
learns to throw it in such a manner as 


parison parabolic 


which was introduced to 


world a few years ago without 


with a favorable reception, the 


novice soon 


to produce curious evolutions, and 
after a few 
curva describe 
air before it returns to the point of de 
parture. The flight can be varied 
ishingly. after the 
estimate the 
introduce a twist of the wrist which can 
be acquired 
rents exert a curious influence upon the 
flight but, very remarkably, do nat pre- 
vent the return to the point of departure 
The inventor has described to the writer 
a flight in which the curva, at the turn 
| ing point of its journey, 
gust of wind. It remained 
but in rapid rotation, in the air for haif 
a minute, as if tt 
Then it resumed its course 
hand of the th: 


very 
attempts he can make the 


two complete loops in the 


aston 
player has learned to 
force of the throw and to 


only by practice. Air cur- 





encountered a 
motionless 


were waiting for the 
wind to cease 
and returned to the ower 
as if nothing had happened, the 
of its flight not being changed by the 


gust of wind 


direction 


a a i 
The 
Some new and 
fish culturists are 
ing article of the 
No. 1801.—The 
prepared in the 


Supplement, 
devices for 
described in the 


Current 
improved 
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current SUPPLEMENT, 


announcement of plans 
United 
of 30,000 


States for a 


battle-ship tons has naturally 


been the subject of a great deal of dis 


cussion in England, where so far no bat 


tleship has yet been laid down with a 

iter displacement than 20,250 tons. A 
critical consideration of this American 
project from an English point of view is 


presented.—Dr. E. E. Barnard contributes 


a most interesting article on nebulae, in 
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of the earth are many, but the more 
critical factors either lie in the atmos 
phere itself or are intimately associated 
with it. Since these elements are chang 
ing, it necessarily follows that the habit- 
ability of the earth is changing The 
question is considered by Prof. T. C. 
Chamberlin in an article entitled “A Geo- 


logic Forecast of the Future Opportuni 


ties of our Race 
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Guiding Siguals for Acronauts. 
Attempts have already been made in 


guiding signals for 
marking the 
letters on the 


France to 
aeronauts by 
towns in large 
buildings. The same method is being in 
troduced in Germany through the efforts 
of Dr. von 
vised a system of signals which will be 
submitted to the 
tic Federation at its 
this system countries and 


provide 
names oi 


roofa of 


Oechelhaeuser, who has de 
International Aeronau 
next meeting. In 
provinces are 
designated by serial numbers, and towns 
by combinations of two letters The 
of gas 
are especially 


tops 


tanks, which are painted black 


suitable backgrounds for 
characters of the signals 
Anhalt has 


the large white 


One gas tank at Dessau in 


been marked with the serial number of 
the province, 75, in figures 33 feet high, 
and another with the name Dx i in 
letters 13 feet high, with an initial capi 
tal letter 20 feet high ! i e has 
been read distinctly n not very clear 
| weather, from balloon at an elevation 
| of 1.320 feet 
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Anzona 
+ 


DIEZ MODELS SPECIAL § 
WORK - TOOLS MACHINERY 


NATIONAL STAMPING AND ELECTRIC WORKS 


10.0%. Jefferson Street, Chicago, ID | 


JUBRICayes*7° | 
ANYTHING Ett 


Sas 6. Carew 
| 


SM BESLYACORMESTLUSA | 




















If you ever longed to have a boat of 


your own, send for our boat catalogue 





7 OU will find just the motor boat, sailboat, rowboat, or canoe 
You will be amazed at the low cost of the boat 


you want. 


if you buy it by the 
biggest part of the cost by building a part of the boat yourself. | 


Don’t say you cannot do it until you have read our catalogue—our guarantee 


transac | our boat helps and K. D. frame bargairis. 


to run K. D. Ready to run K. D. 
300 00 18-ft. motor boat, 2 h. p. eng. $107.25 $250.00 22-ft. cat boat . $113.35 
350.00 23-ft. ** “ 4hp “* 137.35 55.00 16-ft. clinker rowboat . . 20.00 
500.00 25-ft. ** * tha = Tee 60.00 16-ft. canoe . . .s - 20.00 | 

6s “ thea ° Bae 40.00 15-ft. duck boat . . - . 15.95 


600.00 18-ft. 


Ask for boat catalogue No. 24 


Mfg. Co., 


407 Rust 


Brooks 








Brooks System. You can save the! 


83,000 men and boys have 
Let us show you how we can serve you ve| 


Cc: ©. Brooks, President 


Saginaw, Mich 





Avenue, 


‘THE LITTLE CAMERA 


of BIG POSSIBILITIES 





The No. 0 Graphic 


HIS little camera is fixed focus— 

everything within its range is abso- 
lutely sharp. 

It is fitted with a high grade, high 


| speed Anastigmat Lens, working at f-6.3 


and a Graftlex Focal Plane Shutter actu- 


| ated to give any speed from ‘“‘time’’ to 


| 1/ 500th of a second. 


The negatives made with the No. O 
Graphic show such wonderful definition 


| that they may be enlarged to many times 


the original size and still retain all the 
brilliancy of the contact print. 





This is the exact size of 


Send for Booklet 


FOLMER & SCHWING DIVISION 


Eastman Kodak Company 
ROCHESTER, N. Y. 


FISHING 


picture made with No. O Graphic 





all need “3 in One”’ oil. It makes reels run righ 
—ALWAYS. No sticking, 00 jerking, no back- 
lashing. Just an easy, ste -ady action that feeds os 
reels the line evenly, smoothly at any spe 

**3 in One”™’ prevents rust on steel rods, prevente 
cracking of cane or bamboo rods and makesall joints 
fit snugly. Makes silk or - linen lines stronger and 
last longer Prevents twisting and tangling. 
Try “3 in One” yourself at our expense. 

Write at once for sample bottle and book- 

let—both free. Library Slip in every pac kage. 
3 IN ONE OIL CO., 14 Broadway. New York. 











CRUDE ASBESTOS 


DIRECT FROM MINE 


PREPARED | RH, MARTIN, 
ASBESTOS FIBRE | orrice. st.PAuL BUILDING 
for Manufacturers use 220 Bway. New York 


Star Hack Saw Blades 

















are highest in quality and lowest im price. These two features 
work well together. The blades which we are now turning out 
are the best we have ever made. a can satisfy yourself that 
this is no exag itting to us 34c. for a 
sample dozen of 8-inch, or 42c. for 10-inch, o ot 50c. for 12-inch 


Postage free. 


MILLERS FALLS COMPANY, 26 Warren St., New York, N. Y. 








PRINT <::: circulars, book, new 


PRINT wei: Press $5. Larger $18 Ri 

0. Save Money. Print 
tony thers, big profit. “All easy 
rules sent. Write factory 101 


ae — catalog,TY PE, paper, &c 
Hk KES €0., Meriden, Conn, 





YOUR ge IMT {NTO A 


AKE 
BICYS oToRCYCLEP | 


At «mall cost by attaching tac ERIE | 


Attachment which —— all parte 
*o that any one car skeastrong ma- 
chine that will climb steep hills and 
run for ie. a mile, Sample at cost, 
Send 2c. stamp for Catalog 8 and special price. 


MOTORCYCLE EQUIPMENT COMPANY, Hammonds; au. ¥. 





DON’T BUY GASOLINE ENGINES 232332325. 


alcohol engine, superior togay 
Less to Buy —Less to Ran. Quick 
engine. SEND FOR CATALOGUE. TH 


ly, Kip, suaiy started. 


olutionisi powes. bulk half that 
nder engine, ———_ ky =, ay py 


stationary oF erection 


TEMPLE ENGINE MFe. ©0., 496 West 1bth 6t., Chicago, THIS IS OUR FIFTY SIXTH YEAR. 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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